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• <UJCLo • 


J j g l? ^CLp LxS" ^ j c 4 ^jiS" ^ j* ^ ^ *-b*j A 1 0 J ^~° J u / J ^i -b-P 

AijAbj o ji ji^j A*j Liii^j ^Ip oL**Jj Jpl b 

L«ALPj . ^*^1 4A*Jj 4*lp Juui>tJ A^ J^>tJA*o ^*Jl £_£^LflJl 0l /^Jsu LJli lLU^ CaApxj L^Ajlp 

0 j^ATaJI . i _lp ^P ^ jL>c_3 j ^ ^ J^- 1 ^ 1 'lAxJl I Jla ^-Lp 0 ^ ij jl t; yiij 

LjVJ CM IaLaAH Ai^ .^Jlta Jp lioc>*_A^ 0 -j>- 7 s - t^aU C/!r*-^ - o?- 1 *A>-L?li 

l« ,m tfj Aj^UA 1 « ■>■* a j <ui^Jl ^ Llp^- y>uj j LujLxj Ai “ J (J^ jJ ^Loili o jjAS"”A_S i 

I l ^3j J-oj>-1 \^y ^ y>tj ^Jl L^-uij aJCxJI * c4j jAA>w^M 4jt^^>- ^ 4-Jif 

)) bL&MJ Lj j^a-A-JlS"” A_£-*_<a A^H i J ° t -*- J . (_£Ajlj L^L-oAX-M Ij y) 0 JJ L?*^ ^Ip 

.j^^L ^l^xJi 1 Jut A^\ r ^ j ((Caltech 


LajJLiJ \ J yk2j J y*^\ y^\ J jLXj AM !A& ,*Aj 3J £_£ jLfi- 

, LAxA Lo ^Lj^*J l 4 ^oj>-^l!1 j> L^Jp J?Li>A LJ^L>- c aJL^—^ a*Jj AcL^-AM 
^ y>\ y jv-^L* 1 ^y» \S ^S\_Ao j . Ij>- yJ& j oAj^j j y*a ll j 4ii>»Vlj 

aJaj L» ^o_L?l3 Oj^ oiiS^aJI ^njtji j^aJ ^jjA^ 

.Ji*C 



^ jl>oJ 


AjLijJl A^J^\ y _^lp ^N-jJN 

tisA ju»1>«j Lj>7jJ^ 5”LajLi!l ^.1^1 JLP jj^*^' jL^>U /jJl JS*J 

c *’ ^ e 

.LajjJ_v^ j ji ^LoJJ aJLv^V^ ^>c_wsJ 1 lilJjfel j Ll&LijI iji^ai y* jy oir JJ' 


. . Jjj jJl dJtilj J 

,, c 

J^S' 

J#\ 




VLJ 1 ^3 i yA J 0 1 LgJ yJ>- yy Ul>eJLa 

((^LjL>)) ^jJ&\ yJoJ (( jjLl±JjLjI jJL>.))J 

4 t^li a LiJ O WwJLs * J-iSl . Sj 


li LjL)) y^ 01 ijy>^lS 

SOoJl 4 . UoIjlpI 4 *]& 

/ y ,: y y V- 


‘X Ji .0 JW?J J>J v yi ^ 

IjLlj J-Lj i^ylxxjl 1 yLay^-Jj 1 (.OjyOJl ^2 xj I y^yXJ ^ £ "4 ^ yy> 1 y* W V 91 yj^ijl t ^yJ-S 
Oljy-*-y tOL* p j\ J.l l^rtj jJJLoJJ ^5\0lJlj . ^yJbtJi ol y^- V ^y 2 JllL,‘ J1 0 y3 yy 

((l->r byj y *))—^ ^XjOl j .. L> ^ ' Q , c o j U ^ y>- jj Lo ^.t IS"OJ ((\^>Oxjl )) yy y- j y-^-Jy>- 

^ ^ LSOl 0?yLiXi |j> 0 ^il 1 p* ^550 ■ ^ [50 ^SOtJi j . ^pLJ^Jl ^ jL>tO LyiO jOJ 




-■j ^pA ^y S p N_w* c q-*- 1 flO* _^^a*wN- 5 1 c 4^0^v LJ . 


C" y y 


fj y IS" t y jJ S jLs c t XO Of 


cJ 0 4 . lJ 


Jl |j»-l * ^ Li>ej $Ll 

^ wy 

iX 4^?r ClS )*^"'-^ 1 0 A 


_j ^ I yjj y>r t (j;, 


(.OXjL® O 4 O t O a-XLXO q-oLs cSJ 

" y y y > y *• y « 

|S\j0s t0y^» [^jL« t*AJ qy»V j olX-J 


*^j ^ c y y°-^ 




l jA y3 p j<-sj£ l qj ^ y^yr ^yyr 1 —V-j l_Ll 

Oyx^wif LwJl t J J J=>r jyLJl t ys^-Jl ^3 J-ib 


OjL^ Cjjj 




■^'j fy^-r 



v_ \sjii ^ (4-i^JL^'yi 4jtUlj) i,_il^SsJl tjl yS' i_jiL>o 

« A Brief History of Time j b* JJ>- yA )) 0 IS" bjlS 4 ^ ^ A A 4_L^o 3 y* J j' J ‘-^-^ 

. Ip\ V V 0 Jy4 <bo.-Ull JJ* b* ,»-*. y 3 J ^Lp tbj t ^Jb C^b*«Il ^J-bajI -‘LoO 1_3 .^Ap 

. ji l*jl <-L>cj 1 t K^ r o^>r *l>bii?j o I y\ y *>b>-j V O % ji>J ll^ jlil ^ ~ 4J_* ^j bbj 

L biobjA tb J-olJl 4 j oIp y */3 ^ll ybfl . ^2 j«j (J jLll) <,_ jllSj b yJ-a bAlA O^S"^ 

(J^jOsJl j jblj bgj'V ^Ojbi oLp y3$ jll jS\ <U» .<? It 0>Lp yj& y\\ ob-fc j)\ I 

y^jl y A bJl I Jjfc ^b>- y^jl yA y VtbJS-2 yu ^JuS" y Vji buil ^jp 4J L^SJl ba • 4-^b-^V^ J 

^LdOI tjjfc ^_J t((/jo»jJl rtjjb yA)) cplbT «bwvjJl o -Lfc C—ib> 

■ Lbajl 


1^1 


]Uil 



Otb>- {(.jO»jJl THjb yja)) C_pb5" j\ Jws^l cJj v_s^' 

I jl y J^\y j JUi j cl bJl ^b>cjl j JboP*^ b/* 


O ^_?^b y>- yA)) <_ >\s^ L0bj-\j>- 4-*_A? j\Jl^p\ j-fcj 

, ' ! Jj& 'JLa y P J* 1 b ^ 0 1 1 ^*^4 4 j ^ ^-4 j . 0 bo ^ ^ J-b^ ^a-J ^ U |^—-Abill ^ \? *-a 

^-b?ljJl /jA J\£ Ail V| 'jM J 51 rcJ jIj )) 





\ jL>J jg\ «jjU 


* > 


Jjj . ^LL-I ^JlL?j_a Ijjbj c j j5\Jl ^ LL*-aL>~ L>>£j-a ^-^LL 4 JjJ^a 

LjI *V^ | *^L^> s ^1 ^IiSsJJ ^^>tll ((/^ajU !jL>tjJ J&\ ^tjjlj)) s-^liSsJ IhjLiS" 

L5-L>- LjV ^jL>cj1 J^> I ^cjjIj ,*51 ^jl ^3 \Sj& ^ *4-^ j& AiL 4 J jsi^j L? o"->f i li*plj Jji 
C-jLpj-J^ ^q-ll 4_i-l*_a^ L L_vb j-P UL jX-S .J LjJxj i4.jji.Tll ^j,sa * 1 

.wA^Jl Jjic ^Jl 


.4*5 0^w\_£>LxJj rcjllij 4 j v? t ^ t'— 

c—.jw yl? ^-Lp ^ (_£5Ji ^£tjjL>* 

JJl ^JLiJl Juai ^tLxJl jl5 JbJjtllb ttbj-jiJl ^ ^ jJL!l ‘^Li aJj>- j-a 4 j J&j 

^ IjyfcLL* 4 jlL>c 11 olj^lajJl jy t al3l ^U« j\)) j jU^^l 4 j^ laj ^ Oi> 




))w)liT k_jLuaj i 
V 


^ J^'^'-J tib - 


4_J jJJ 

J w? q 


t54l jli 


4_*>-lJ -^4 L.I ,*lj ^ 0-^- 4j 

! ^pl i. J' dlij Li^c^-^r c^l-uUdi ^ ^ -i ^ j w — 

(COPC)"Cosmic Background Explorer Satellite" j 4d' Jil=- 

^_ i 1. ^ tf 1 1 |j Cfc * .j ■«*! i 


UjU^p Lj V j ■ ^>sj )) ; La Lp ^rytj ^1 ^ yi La wLu OLoj-i J15 

. ^3 d 3 0 1 \ 0 ^_a i ^ 0 J^dlSsJ —J15 t LNj ^_a 1 k -? LJUJw" 1 ^* \ ^ C 15Li**0 I (^> ^7 

^ ^ . ({ 4jc. : !g U ^Jl j_aJl 4_J ^JlJU^Snj j-& 4^5 

*_^LLxJl ^Jjts 4jbfl ^va UiwLftj . ^J2^a I L*J^ j oS^O La ^ ^51 

^51 JJ oJj^bL' Oj yj3^\ \ t^>l5Lio"V' £>jj& J^a 0j\j')&\ ^tLiJtJ ^ L^jLljj jl j-ifc 

,^L(^ 4^c_Jj ^ 





4_j jJL>xj ^ AJi v^jUxJlj * 0 t^Slj } w-> ^ ^ ^ 

^ j-L_Jl zw>o aJUAj ^JJl jl>vi.l 0$^ tASlj^V o^LjJl O j3 VL~>" wL^ 

.‘LLa L_*3 j_a *ll jOJ 01 ^ L 4-<y^ <a; L)l (J ^L>tj Lj L? 1 jj 4 (. ^LJUa? *_**LjLJ| O a^vi' l-\jfc 


<Lalp OyL^L^- — ( >j\ j Jjl y y 4j\ ^JUL) — 


> jJLp 


d* .'? > Jc^a 


J y>- ^-N-O-JUJ' O'jJ-^ A^-i^ J LtJl l ^ .9 ^_Jj_^? J ^1 tAlLi' 

aJLsj j a^>P OwLws^ 0-A3 « Ojw?w>x_l^ AjL^J tLj y£:j ^o*%~o > |jIj^ ^©J>*jJ '£y* 

aJLALI LijJli tcl aJ^Jl» La o')) :ooJlij ^^UAlIi aA^ ^ a~*JI>- c-JLT ,*_>«^ ! 

! L*J| L>r I 4_J2 j yp A» LwwJjI Jj*_* • . (( 43*>L<v_P oLL>Jb>-^^L> <_* 0^ ^ y*-£- * Aj J 4>k. w J 

JfcLa 1l~0>- ^j&La c_ a Li OJ->l)) j jl aJ^~Jl oJUii . ((Val-j2->tJLwvJl 4 _Jp v_JLaj L» a » 

. ..au l q .tfX I ^L* ^Jl>-^LwV L^jl C IcXjjJL IOj>r 

,^Jl>-*>L~-J| ^V» ^>L^J V ^>wLP ^lp *V J-O^ L*jl ^ oS" 0 ^X3 ijl ^^Jl ^^LJl ^j^ 2 -*- 41 -LLlxJ 
S *A-' \ * ■ La al _ A_j yu L* 

JwLa cf *S 'A JH 


*Jl L 1 ^ U- : V : -ULiL' 3 jj& aJ 



V . . . _ 

LjI -Laxxj LLLse>tj ^Jj! La j^So cc 

jJl ?jj —Jl Jjjo- c^LJsjiJl - 4 i 

_ » ..^ il j^a O w\>3 V aJLJo o' yyj ^Jjb ^ AJLO 2 A.I 




, \ i* 




{HJ 


u 


/jA OkXj C^UsJjLj <\*2>\ jA o' jJb ' yA O'j .4-0 Lai! Xj j*>- yy* I Jy^ aju' 

(^JJl 3jlkp i_S\Skl 4 jI -L^P ' 1 y* ^aJL) Lp^i jA W^-s^ C^jJj a3 O^^J O' 

JJ ^Xp ^^X CSjX^*J 3 jXkp ^^sJ' ^Xp f ^ak' <J J-ks tX_wf jS" V^P LaXC l— iil>ej 

£ 

■_!,' ^ ,, 2 .4. > tJj ^ak-^j L^aiP 4 j jX-*-’ 4 j>-j 3 £ * * ^_a y\k' ^i,' 4->* W ^ Ojl 4 j>^j3 

3jXkp c3*>Lj>~I ^va jt-PjJl ^^1-P^ , Jkll' ^kU ^ yL^Jl 4 j jJLj 4^7 J 3 \ * * /r^ t-J jXj La 
O^k'Xj 4k i3 0 j3 j*->s-JL3 o \y>/2 7i O' 4 j Xl VJ Xl^ jk 

*wk3 ^ ol^vUP ^1,1 Oj' ^Jk X>-j3 Jw>^jj coaokjJ' 4-jliJl ^3 03li' .v* JXUj*^fl 

.jvJ>^Jl 


cLp ^xJl okgJ ^LjjJ-I jjtJl j-*j ^4Xko ^=k XX^sj 

j^J> iuy ^ Aj Jj Or 4 ' jk>Xojk 4 j j>f->~ X>- cXoJ-flJi 0 ^*1.0*0 aSj 

J$ aJ S' ^ \J \*J& y\ ^kfl^xJ' j £y>^\ 01 O' 


« 0 -r? kl ^3 4_*_^jX 0J' C-kL-kX 9 jy>~ (_£' 4 ^a jk' XjX^ ^ Ok-C "V Xjli 15* .^Xp j t4-flkkk 

J JXua’VX X^Xi ^^kaO XjX J jl V 4 j*7 j 3 (Jjl jXkJ' oXsXvwi,' 0 JX 13 

A3L-wX' ^5^_J 4JLwwJl OX-S^ j ^jA ^Jbs-V.^J j .4jpLaJl Jl ^ Xva X<0 


^ \ j^a jLS" V " " * * * ) \^a \ ^X? j3j 3 I c4_wj ^ s-^OzJl 1 £ alg 4 b ^x]' 

XlJI ^jj>-Jl ^3 'j c'^->r Qjy^ A3X^w« 4_j y^\\ Ai^wJl O' 0 JX 3 tO^J*-'jJi 4-jliIl ^ 

Proxima) ((l-*) yX' «' a^j^k5 X<,^o ^—1' j^J' y* Oju 


t(Alpha Centauri C) UJh) ^X okas' c(Centauri 

aOLq a!' ^ 4iX-k^> j cXJ^-0 ? j-L^i j\ Lp 


.L^Jtkk 0 rU^Jl i j*4 c3VX[' 


^3 jjXij ^a LjjJ [a + g^a] ^1 /pJ LaJi 1 ja|3i O' /^jajfcL>- cLaaXJ' tJ'jjk*- 

tf *! 

c^oXaJi ^_^jX' j oL-OX^Jl Xa X 3 J &3 ^4j^ 5 oXXr ^jj>tJ3 ^X*Ji^ tjaOOsXy]! 

z^-a ca'j^k' ®ajfc owXpX^jt, tXoXaJi aSj .aaX^Sk-kk'j y ^wokJ' 4 ... * , a > 





9 \ O a 




jOvj! 


1.5 j i4jIJj i UU 015" ^j,lj ^ ^0^ 0^^ Oj^J V<i^jtil fljjfc ^1,1 LlL^jjj 

^La ajL^J ^} ^ajJl V^jJl 4 j5" Loj ^Lg-Ls 0^-b>- ISLoJ L>t^^t^ oJJi jOf 

j^SCoiJ ylj j-OJl ^ ol jLO-Vl ^ /2JU' OJm V.^J^lll ^ « 

J oJ-A ^T y>^2 J JOj 4 0jJ-) C-^LOilli a < CjJj>- AjJj*VI ‘UjLjj'VI aJlfc ijf 2 - 90 , 

yj 0 ^^3 ^5L>t-y*j ^.J ^ C, (J ^d->- 01 l*' 4 7 " ^d-0? ^aJl 4.0 L La \5 ij 

^jJI l _51 ^ 015" Ld Cl i U_aj /^ajjl^ ct^Jj->-^uwOI ^ 







5 \ JaJj d s &^g]> 


0^ 0 I_X>7 ijl ^3 a^vU w\JLd ^jLoJl ' yj* 4jl /yi ^^lp 

i-X>7 LoU £ cbs bbJl® i-X>7 O^ 4 lo* y) s ^Jjv- * 4j>r 1?^ 

j/ r^' S ^ ^ ^_3 i*,_O -Ld3 ct-La-ULll AlP i^XLsJ^ ,*-lp Jj-^T 

CAjj ^ jVl jb 4 j 43 L^J>u^- aJ 3j ^ C((0' j^)) 4^1 L;L^ . * . J? T i ' A—' 


[o* 4-> r lo , 


0 I qj f) I - ? . *> j ^ i^J 1-S" t i t._3 0^^>- 5 Lip ^JLp- ^ ^ 0 —Lfll -Lr>- 1 > l_$ _\3 ^ 

j r? j^' ^ 0^3 v_L^w\j?xJ LaAlv-J c r**-o~oJW ^_<kJlJ! ^Vu ^0 j\ 1 $s>-^ ^4->k '—3 

LoJ^J) ^ jl y2^n j\ j 2J>“V .'<—3 4^_^a ^-P- 

^V OU^lo" *\i cL>tLl^^4 Ul? ^3 0 lil A3 jO*' 

^ » 1 jJL^ O _-» ^jjP 0y\^-l_w3 4.0 o^-P- a V 3 1 tJOJL?- J2-53 Ij 1^ L^JLL? OllN- 

. (:O^Jj? a^Jb CXO JLp) ^>^LJ 2 -j |Ss _0 ^JLp- |JaJ^ 0^5 \j ij?tJO^-*. 


ojfc LUfc a 

J J 

\ :' t 


L^? 3 Ja 

> w 


0 l^J 4j>t O ^ J? ^ b ^ bi ^aJ3 ^ j bs' 1 Aj ^ ^ ^ ^ <-^’‘ y ^ ^ ^ b) ^5" ^ 

l “^ _j j ^>' Lo-b) * t AjJ^3^ 4 L 2 JL 5 " ^3*^' ^ ^ a^*-> L- j^-0-i 1 4JLo3_a_*^J^ ^OjJ 0^ /*-3 a-w* 



jsjU 'jUoJ p 


• \ A* 


j £ fcj La-U*3 ^ cO-XJlj p l^jJl ^Jj> trcjj-XlSL I^JL^Uj j 3 AJLjL^JI 

t e c * 

La jJjl ol aJLJL?-^ t jU-Jl viiJi Jbu j ^lywJl jjb L^JXa oJUbLiJ La Jji jli j»iVl ^ 4 ~jL~JI 
.Ajj^S" j)$\ jl ^Ip J-L> O-Xjl ULp fi-* 3 ji ^jLJl p AJLyi-Ji ^jA h i 

t 

i^JJ^ -Xf jtL?.»wjl **&£* ^ ^vLiJl caJLJJi cL$-*~JL l jzS l -%jiaI 

C ( < 

4-Jlp jt p-P^il ^ip Ajl «X£jcVLJ cU^Jl VaS"*0 jb y ***J 4-bjJ^ 

cl^W?Vl d-XA J^a <L~wOJ>- jl VI ULo-~Jl j>P bca iJy>clj L$JJ^J ^xJl 3j* 

_ 3/^ oL^I ^ ll j>th A~*^oii“l cl^w?Vl 0JLA sJiJ\S tL^Jt-a j>xli ^ ^ oJgJlV^L^tJ 

* 

.Iprlj^l 2jju *t-> w »p 



\^\ ILoli 

^u-jL-J^ ^ja j+, I? 1 l* x«^& ^ jL*mJi ox> 4j *p j? yv^ xm x*. 

j-Ul JJ jiV' j •* 





Ul! 0 J j-blil 5 j 




i» -jJ s^K - (Planets) k^S'i_4>Jl oJu& (jr UjUsi 

-** ** C 5i 

ol* VJ i* j«Jb 01 UV VI Jj>VI iw-Vi (i j 

jL^iS ^ w-wwJl jV' iwicJ^Jj ^Ilj o3jll^p ;^aj 

O-'Jl; £y%A j V ^^sjJl jl .jy* p-PjJ' .^1*3 4f L<>—J' j>P *^^lo-LgJ J^ 

L ^sS"j^- l>A3^ c^i-w*owwJl {_) y*~ jl V' •4^-vwo^Ji«vJI 

. OwLjcJl ^^>ejJ' aS' y- y* Ij-JL*J jS\ V'^ 


c c c c 

^ y>csi\ j X_S\ /Jl J ^ojjl j jl j cAlSfL^ 0 y? y$\ O' -LfilxJ Jl jlS" 

^j^jVI y Jjcp *—^Lip^l l-L* cLgJ^>- 4 j J>\y oljl-L* ^ 

(J y- ^LJl 0 j-i)l ^5 ’L^LJl L5*/-I L>yljJi Lff/-I olj t^l L*J' j— y* 

JjAJj j^Q.*lLaj 0lS"j c<0t j Lowv^JJ .J^lSsO ^Oj_C ^1,1 o^■oaJl o-La ^-fi-jypb 

c 

j-uJkJ! 3-L*il 1 -La o3bc-«j i 2 -'^ LaJULP)) ! yu <-__-^ S$ * lift J y- iLi^-*- 

. ((.^?jVI 0L*w«VJ V /^«-bS Ol jJt«il O^L $4j yljJl L^jljL-^ ^ ^ yxA^ --) 


\y i j j-l / J^^- 1 /p l£j-*^i 

j^3jVl ^ JJj ^ ^ y*^l ^UP)) ^Lw^Ji ^Jl 4_^ajJl La wL>- L <^J> tL^-l*5 Cf ^ ' r 

^ *x5" 4.^>J ^ l^Aj I IsA^j?\ j ^ 1 ^ d-> 1 ^ ^ ^ i ^ -? 

li - <L>-jlii-l Ojo*-V^ oj\j <uip^ oJU&Lio O^SsJl j 

JLp Ulajtj L^2 jhj 4»w^jJIj l j .^aj LgjifLal ^ ^jbi ^ y^S\ C—?LS^^ <.> L*Jl tip 4 a 
oL>-iJLH CI-jI /Jl cbfc^UtiLjUj l^S" Lal-C j^_P oUj>“ 1^ O-L^-^S" ^^>5-1)^ t3^ 

cpJIS" ^^>cJl aJU- ^ Ui” — <£ Ja L^» Ji" — /j’ ^1 t yS\ Js- 

A^S A>J\ aS' jS>ilJ 4 (4j ^jjJj IS”V^I (_£ ylj- 1 ^ L-£^" “ j/ J> *“ : " 

4„^jJ b i ys wLajtb [y 1 j L-vw« ij I 3 ^ I Jy ^I 0 -La ^ b I ^ 5"I I Li j j>- * 

i^b' y>JJ oJLajtil o'jL-*Al ^^aj ol Li^LaJl oJl^j ^^JLLj Ai j l y> ^ v - 

.p-Lo^-Jl j>P aIz^j^j yl *0 * 


J^ b J ‘ 


JUJl 


t ^-g-L^ ^ ^ i^ J=*- ^ Life 1 _L>- i ^t-lAJ La Jjj^- ‘ 


.(jU> jdl) ((\iOjyU)) l$-«—1 j 1jl5L*^ <lJ- 



j£\ 


• T . • 


<Jl ^ly>-^l *3 j-C. j-JLll! LJl UL33 LolIaJ ^JLkj 77 3 jJT ^Jj J3j 

* # * ( ^ 
jVl jOj I y^jjJl Jl ^0 jJu jl Jj V jlS" 443Jw; ,*31 jJj 0 j»-3lU 

jL>-Vl J&u Jb ji^U jl jl jJJi ^JU * .ibU- l$-3 jyxj ^jl <JLJj sju^i J] 

* . « < « 
jl \\ tAj>Oj»C ^ ^«Jl I^1 !^ ^^1 jL^Vl Jb t^oJ>yS>- ^Jclx^Oj 

I J-ft A*J>w^ll A^vw^Jl sJLJ^J ~\i * Cjl IxJl (if ^ J ? ^4-ojJl Aj>- ^ ^J S' c V jj^ 0 jl^ 

’ ^jsj T" 3 a*$jjl 3 aLU 0 JV £ 4 ^-^-Jl X-* 13 1 all I 1 LxJl! d ) b-*j9 6J!Lu2 4.: **" 3 o-ojJl 

. jUlj 4JL>JJ oliil > ^>*jJl ®jL>- lj>^ I j-j>* ijy J3 AjI ^5 



^ aq JLia: *• j *> 

Sr ^ - • C ' 

O'l yS" jUjj SjpIP a UJl j* J jV' *-£ ^ oojJaj T -3* ^ 
4j «Lo—J l 15" U->“ 






o Y ^ ® 


i IaJJ Oj jlaO' o j j *,s2 ll 


0 j£*J <A3j 4 ^ ^ ^ i 4 _Pa> i>0 jA* J^s-J jJ jS" J-A~> jLl ^jOlJl ^ jQl j-J 

b L O pI jOy ji jS" b£aJ OIS". ajjO? ^gJL aJ a—s-jlSLi ^L^jI yy» L y>~ a-o_*0 ^SL ^ 3“* y- 4 aO-LII 

J* Aj <L — 4 L AjiOaOO ^ y (J jJ>" jjUj AjjG-vLl f'/>r^' J$ J-~A b jA 

<J? Jj-C O'O j PA* 1 A'j 4 A—«**/—■o>-*i*0 1 4»Pj-^o J^ t-1. 1 ^ ^^3 AAj Lj r ^*-<>-■■ I 01 L^»' I 
u*3&y / CV 01S" ^y Olg j ^O j_C ^ (JlLO aJb loi'j . j_>- AjyL *0OLl 

IjOS* J^-w^jI j-OwJl l-i_* OlS" llj 4 yLil aJj^LOj U UaLC y; l L i y^j ^ AJL^J ^l-L->- ^J-oJ<j 
0 j3 ^lj OL-L wVxj y Lj*-I yyO 4^yLil 4 _ah*j 01 y^-il y3jy Lc,y ^ a a .1L? j y 3 y: y_* 

jiy ^u L* yliV Ia-* jlisJ l 3 tL>- L»_lp 4 *x^-l JO-L yoLJl oOo-LJ ijLaySl y^ LLT 
y J& Up^j (Galileo Galilei) ^JLJu Jlk)Vi« (Johannes Kepler) 

.*}\Jj fLO Lip ^j^L J y jS*" 


P .Aj>- l ■ y» 0 L y w\J 1 

^ b-i> y o— lJl>“ ^ 


Ljl a!2-v0 jj OLJ cLo-Gl 4_J>I ^4 ^ ^ 4-0 jO-JG- 


Aa^-L $y2_S 


^)XP a 4 l J ~9 u( 

V V 


ol 5GL' 


oyL cUs jj-JaJb ^ r^G ^Jl ^y*j LT ^4 Jjj>- jjJj s 1 jl 

4j^j2j ^iy ,j*Li 4^-oij C—$ jJ' j-oJLkj j jlz^-j\ jl5" LoL" 4^y jVl L 

j^LJI ijyj J 4 Aj yL C ■, vJ J AjjLJa-j ol jlJL« Jj 1 ^* L>- jLL j^_J 

4_y?lJLjl oJUb C-— 1 L 4 C0JL*LJLil 4j »oljt3 JJ qJ 0^ oU>t3 C- 


^ ^r y 5 J 

J j AjjLJa-j ol jlJL« 


oJUb C-— 1 L 4 COJjfcLJLil 4j ^2sS\ 0>ljt3 jj 


J 2 J j jL-^^' j 1 lJ l" Loy 4 j *V ^ cj j-^ 

^ jjJu t._1 c^v-J^ i^l L-jLa» ^ jLLj jJ ab 
4j ^i?l ] 1 1x3 jj (bl^-A3L jLU>t3 J<s*~ 


^ fl A -1L J r— ^ 

-■ > •• • e 


f Lyl V| »^‘jXJy^S" y» c-ww«j>- Ji aj jLy.Jl o' j%-pjJ' ^i-Pj 

V AX-L 2 J 1 ^yp l jlSLi La.. — wji y^xj LIS" jLS LVj 4Ai3y aJuju LL?y a^-jJL *. 

/y* \U5" JL1 4j jl Jg ...II Jlxjj'yi j' JLLaj ,U^j\ Ll« jIS" aJL ^o-i_*LJi^4 ^ip a_bi 

j^L^ J . Ay l^J AjiyL^S" LL jL- o'jLw» \ 4jb t,_i ' jSOl vj' 0 Al*~Lv^ JL j 4\;y' 

L'jjJ JjP Aj y^ Aj j UJj . J l tOljIail 4-«?.l j^> y^SGbb i Ajl yLS" 4 ^-iil y>- 

b> j-iJl ji^"' ILj^ y-« i O' jJl ^1 p j la-s^^pLa!! ^>j-oJl JjoL yi o O'4 
*LL* 0L yjiyjl 3 i jyGl 1 _^j -44 aJ o' *V' *yO' 4^11 ylj j L —~*> lyL? jj a***G?L 


i^L* oL jSLJl ^-3 j04 aJ jl V' S’! jSOl 01 

JJL? jj>- w-0"l jLOl ijl j j jJ ^yyajLl L«l . I j^Ol <L y>- yP aJ j j. 





* Y Y * 


(_£ 3 L-I. I)) 4j OS" j-*j ju*o OaiP t \ 1 A V 4JL^v ^3 OOJ 3 axj t L>- 

t5^'j <«Philosophiae Naturalis Principia Mathemtica 

. ^ip AOLj^iJl ^^JL*Jl ^ ^mJJ Jj ^3 Juo^P 

yj jj i O 4 _l 5"L^ ^Jiij a-lS"0«J1 100*^1 JO"; 01 .^JLp L) jj Li < ,>05\Jl 1 Jl& _y j-j ^ ai 

bli .*£ j>- JA j! O OjJlil 0^-^ ^JlS" ^jj j-j jCj J C La 0j3 1 g ^3 

<u**^ o ji OSO* 01 /yy>j Jli —^.iJl J y>- aj jLja*j cO )lJL» ^ (, $1 jSOl Oil 

*)Jj jV^ j->o iajL*—! cLjoVl JjcO- oj-Oll Lgjl ^£ol j tOJJi ^jP 

4-oJKJi oJub cols' c<(Gravity oiU-i)) ^i l^Jlp jJlOi oij .Laos '} o. bi cSL^ 

y ^dl c^Oo^L^Jl OJiaS jJ ^Sol \~oS ,y> jJ _ 05. poll Ow^O- jt j>I 30 ^Ojll 
OOLJl oYj>L*1I Jl>- 4Jl 03" cLg-*3 yj .j L»JLlp <LjilJpl pu oji oL4 ^0*^^! p<i jj j LoJp 

l>I kXjV ^>-Vl ^_jTlj^Jij ^y? J^\ 01 i " - - Q 01 AjL Jh]\ o_pg_> y> yj ^UiCvlj . 

4_LjI j3 01 y> yj .^fol ^ ^ A-jJjLs^ 4jjL02-j ^0" y>- iJ 

o ^11 o 0_& w^i 13” . 1 jixi 1 j ^ j- :: t c 3 1 j 4^*“ lij jji—o U aj ^ ^1 L»J I ^ yj)^ 

0Ai3S" UV^ 0^1 l 'J^ \ jSsJl 40" y>~ L^3 jvmjIj ^ 

jt-Lp j tlj^OJl ^y* )0" ajIJj oJJ^ 0L5"j jVI ^ J r^~' 1 ' 


^/^J3 

jl Lo-w^'V J — jJ-b 5^* b * ^ 1-j 1 0 l £ 1«£ o~)LS" J 

^O 3 jl j^aJ tcLo^Ji j\p 01 lap 0^3 cLgJlx>» y* ^Ou V L^JLi "j oa ^ j^jJl 


^jOa ^!y>0 ^|'l ^jti La 3 Jj>tjjl ijl JLsj 01 JjA Aj\ 

LJU^j [j ^(.^*^05:3 ^1 OJl y* O 5 jVl 01 0 |OtO ^i Oa>- oajtj l ^ ’SsJ 

cO jSsJl _y> oJc jJt}\ C-L-Jj'yi yA L^J—vsjZJ ^A-^XJwOJl ap q-oJ>c-il LjT.jJ u)l 0 0^ 

^ ^ Q 1 ' AjI^j fll l ^XjOI ^ IjjJL* V j>- i LjlII ^ 1,1 Lj j-*2J jocJi lO_fc Jjj 


. i IxJi 0—>ai-l 

\ 





4 J C 0 4j1Aj jLjfc Jjfc * l^ 0 jfl L ^ Ltil 4l5” /^P .^^-5 

4j jJiOl jl ! (J yJU 0l a ^sji}\ jj>-ljJ^ t4_woJjtjl 4 j ^IkjJi La jl 4_)Lg_! 

*-Lpl j-flJl 4P $-<*-£■ C 41^> J ^ Jlj£- C- jjl- J1 ^1 LtU ^ ^ y 
jJJ5 015" Lo^4 l j?-\ ^il^j (j-1 4 J tLjbol ^ VI y*H\ 10j& -^>r y V^ *LJL\-fcLiw« 

f 

rjA &j-S <P^7 43 Jj jl JU_V ^£3 ^3? j£> C-0LL>- 151 aXj>- *L Jk2^\ Jju ^ . 4~L*j 

LoV L l 4j^jLll>-^l ^V^Ljtil ■^•-^P ^^ lp ^C>eJ ^a-C ,vL0 ^^JLp 1 i-LA L-Lj. 1 

jj^pl jLl! ,V'-j^wwo ^Ij^aLoII ^OLJ (J y- o$Jk£- ol y^j ^jJl 01 ~lV L^O 

j+ 0 y^ri 01 ^Js- ^0 cEmpedocle’s Sj J& y^ j' 

.bJL£ Ij-jj ^JJL jl <u>J lL r ^ jJJ5 015" bill j jLJl j cl j-gJl j ^OjVl 4*^' 

51 <:jJJ5 L—J ^-5yr ^1 p ^Ujl^O ^LoLU ^p ^ aj ^ jli ^y^l 4pr 

L^Ip JjJLL?l 4^<0 £^a *,_ ^iLlI) 0 Jjjj j-ojJl ljj& ^ LsOjU Lg_J 2 JO 0,1 ^L~*C>“Vl J^>4 j 

^J^a Ji" 45"y>tJ Ljjj 4 j^ lajJl jli jJJ^i ^3.IgJLj 4iL3l ^ / *-a L-wvJXPj ;4b>J! jt —^ 

. 43-jJl 4-Jlp 4>- jju <_5"1 ^xJb y-oJl]lj 



, r i , 


a^JJ ' jUcj' j lA I .rcjjU 


^ j ’ 

/^X-C *y Aj' li C La Aj ^laJ ^a A^s 
l L , .>~ kJljLbl ^^S-oJb /y* y>~\ A 


a1? , 


J/^ 9 L^Ji ^1 p <LhLj3 4j<3^ 

zJl ; rsJLlJl y jIj! y* JlJLP OLs Lo^aj . L^-£>c-*j2 (J^LjI 

f £ 

y . 


* ^4 a A i 


L*t» 




Lo ^j . Aj jla J 1 ’ oJ*£s CaJj-Jj £» jLia_b ^ Jb*V^ "~ cJj>- 1 a Aiaj'-'^'La C-jJj>- J W La Aj ^u 

,^jJb ^ja* ^ SjJtI 2ujii Karl Popper yy J j\£ f jJL*Ji ^3j—Li aS"! 

. oJjfcLiviL L^ik^ f Ap oLj! ji tL^Ja^o IjlII ^ ^ ^xJl c3 LjlJI j-a ^ap 


^Lgj LliSj J)Ijjj j -uJIS Aj ^LaJl jJgj ol jwJ ^-a oIJlaLjlLi L^-9 AjLj oy |a 3 

^UJl J LgA^' J-* Jj*^li Aj^JijJl V oAjJL>- oJb-lj aA&LiAa O y> Aj! 

.LfS' 


^/2J>e_JLjl OcLifT yy JbfLJ^ y -a LoJ^J) Ju^ ^SsJj ij)\ La ^JlP 

Aj J^} JjIAA^ ^l 5I J^li oAjjJ^l Aj J\a :S i jl Jjfc LjLc^P OA>0 La j toJu&LiJL fj£ o?3Ji 

AjLf y~ Xu \ Li*^L>-i llllA jl 2 jllaP ^5\i AjL^Jlll oIA^LJLLI yy ^juj *>LLo3 ^<L£jL» 

_\ 5 y>- y j^LaAAJj'V 4u»L»Jl A^w^wjJl Aj y2jS\ jIjLjj Jl3^ (,yj yS A-wO L^-l Aj Jh; <JLj\ yJj j 

j-& j^LiJLAjI Aj ytu 0 ^-LS~Ij y&\ 0L> j C^jJ ^a-b Aj Aj A^Ljj LxP aS" ^9 

Ajjiij ,jl jj V viJJ^ -*-* 3 -^r ^ vlJ-5^ oA>tj ^ Lg*-« oJjtsLisi^ ^jjLlflj 

A-al*!^ A^—waJ1 Aj j Ibl 1 1 vAJ 1 ^.i ^a L^jJ ^ ^LiJi ijV ^A_JLcj*J^ 12 -XJ* ^ 

^ aJ^> Uy-O 1 L$J tS ' yi yJ> Aj yQ J 0 ^>*3" 0 J^a Lu& j[ (, ^ J) Ltii ULa LlU ^_3 ^ ^ 1 Jj>- 

. ! ^LaJIJjJ Aj jk 2 -} yy LgJ ^L»LwjJl 


jJJi jy» ^ lJU? J oJL?“l j Aj ^ 2 j ytn ^Jbtli ^jLj-J^ 

iJj^M p-«j2J ^/ry>—^9 ^1,1 aIS^JAa' ^^jJj ^L^JbJl ^-Luca aSnJLwwO ^y n Jk2^\ 

jli ^aLij^ ^1 ^9 ^1 L*Jl aJL>- l_3^P Ijli t ‘^ajil ^ LtJ\ j\Jtj A^jLwT /^P LjLJj 

^liJ^ ^-w- yy^2 Vj j C AjLjLa aIsjL ^ > L*Jl lJufc Ajij>tj LlJLJj AujL^fiJl Aaj 1 o3> 

tk-^-vJ>=-9 jj^^l ^—wjaiL 0^ JLJl ^LJ' bixj JJLlxj^a tAJjJjj ^ ^ L*J\ aJL>- /jP 

b)jJ j-Ajj ji Lfljj^LlAL y\ AAjiJj ^ [j*}\ aJL>. yy ^j^aL-wjJl y\ Ojy * 

ciiJ^ 0 y>^J t -3 CcLXj Ai jb ^>L ji LxJ \ Jv^~ j^IS Ajli fj5* ^lp jJili 0^ Lc. 





* Y o 




O' J-Oj . LiLC aO' j_JLP 4jL>' Jk2J f IxJl 1 jj& J jLj O' jLrM w\3 jjl 0 j^Lf LC.jj cL>«— 

*T\Jt a-SJ La3 q LaLC a ^ L~: ^ 4 j3j Jaj \ ola^J i Ldl L*J>0 jl jb>-l Oi ^ - 

W V** w **v _/ ~ J ' J J •* ^ * ** -> * > 

. axjIJj * L*J' aJI>- ^ryi^5 J )yrj 7“ O' A^jiJ jJJiJL 


^ Jb j C0-b>L j 0 j^a aJo i LA ■-_ a ^ Aj \^> jJj O' Aj ^9 4j1_P ^3 Ajl Tx-Jaji J3 « 

q,/ g'i t . aJjjLi oLJl /^a L j£^j} * co *L^ ^ aI^kjAi Lx^Ai oJLs jJJji *_a 
O' O *3 tLgj L^jj olOjfcLiA' _^jA Ijs IjJLp ca_J jjLl oL^J iAl oJut> /jA oJL>-' * C: 

& * t z c < 

. tjJ-ta .j-a *V*-b fli/A a! ju**o OOLjL LgJLOC jl t<_£yOi oL^ od ^yL oL—~A-' ^ £-^ 2 - 

'Jb yOl fr ^0> |A" .^Ip >XoJjiJ ^ LA fr LLf Ijsli cL°L£ l LO. ^r-g Al \jjb (J jiSsj Ol a 
^Lp Jif aJI^jAI s-l^-l a_^1jJj ^alo 1^- .j,! Jw^ 5^A o_L>o Lc.^i c^LA 

A.u.0 LA Aj jJaj J . A_0 j ^ IjAawLfiJ LA JA" jJkl y .0-0- 

J^-vj O^LLi 0^3 ol LjLJj ^Ji Aj ^JiJl tAAji J lA^ ^ r ‘ w_ 

O L ^a5s_a ^ip V J t AjAd ^ ^ Ak-^_Aa __—JA ^^>0 Jj>-1J jA J 

l ; * ^ ^IxJi 4 A J Aj Jhj ^1 Aj>-L»- L^Ji3 aAAj 

.L^AjlXa ^w-wjr^ 

cAaLtii A. ^ Aj^ iiA^ Lckj* ^rtjj J \h > ^ ^LoiAi 

aj ^jjjLAi 0 JjjVt j*_JsdJi L^ • c^_5A^ lSAlAw» * 

JU: iS^\ tS'LsJ\ tj\ Cji LA] aJ^JI ^uJl^ oilA-1 {j *$ ^Jl^j a^»U]I a^~A 

JJyuPj Aju jL Lpj^ ^ ^JjJi) W TU*>L« ^j^La J jL-' AJW2J 

L ( t _5‘^' y ^ ^ ^ 1^® A<Aj L^j L3 /^5\J 1 L5Aj ISAj* La i . j j L A I lx! I ^ c (^ jJL^2 

//u La jli iajLl t-. A-sj 5 jAl /^a o f j^r 00A 3 ^LJsJ^ ajLp £ 
js^pLl jc >~\j ;Aj>c_sj>c^3 ^.p LoJ&1Jj>- 1 oli aJLpj LoA" LLuL>jlxAa Ah ^ 

J2J yj OtJji-b^ Aj ^j^P d-^>e-A ^a-& t jL^Ji A ^L^^ OwLfc tL^-3 1 

LjLaAl A, Ijj La LC.^J cAj j\h Ll oL_^ -LLilj 1 y ^)i J . A_o^L>AJ Aj j^-> j 1? 1 ■' 

^ yu^j j .L^jacws^j Lr* ^^ • l^A \^> jAJ L y& * 

Aj yiaj Lg-aAiL o' o' j-lJl /^a LgJ ^jL *V Jj^L ^A*J LjI A^aJsLAl J , 


4^1*1 


. AajJi 


UAJ 


r x 




i 

“ 'bjh J* J /V * L-i^aJl ^ Jl4 O ; js*® 

oj£\j f .Uil ^ y£ J*AJ J*& 1^*0* 

Aj^\j £©.>A^ ^j\yA) ^J ^j<J tlJkLlpl ^ kJl Ol liJjliP-l 151 ^ 

\j>\ iilo* .ji L»Jl ^ *{£** ij^ cL*l£ $A>* j-4 Aj^Izj ^ AJji-l ok^^aJl 

(J^>- jjAj ^Jl jlSo^l jJL> 51 toAj>-^il Aj^IslJ! oJLfe ( ^ r P C~^*-Jl $Lji ^ Li^L^aj L»Lf 

i < « # w 

ti—^pxi L*5" jl Uil Ajjj ^ jl j>-\ LJl^ t AJlko* oULJt lijl Sj^JLLl A-j^JjJI oIj^ iajJt 

* ^ < 
jji> ot ^ilalll ( j-^3 0£ill tA-fc JiC.j tAOjj ^ y V tl tajA>- ^Aaj 01 ^Jai ».*A j 

aj jkj JxaJU iib> 015" 151 dJU51 4 -? tji kJl ^julyj» j^>«J jtS"l L»JuSj j j>^^* kAl 

01 Aj^ LjjV !*JjlkJl oA-fc Lj>o oky£ 01 AjV Ljjli {aJUIA» ©A>-j-4 

« « 

<jl I fL ia ij Aj a~nAJ jAilbj cita^! ^ A^t^waJl ^OLJl <jl bJL ^jj a-jL5"j tLJUil 

« 

. (J’^'if* C5^ Ai J-' 9 J** ^ _}' t*s>**>W> Jitf’ OlA^j 


\ v , 


A~oJu*j' —1 _ 


*_ ^ l^--a ^lp A-LxJaAI 0 A^>w\Jij C-£^^ jJl L>- a 

A~AJ?%Jl oilil ^ oli*>Lj>-l jjl5sJl aJI. 5 oLjl5\J £-oJj^ J.5" ^ -LP Ljl ^IJjSj i . 

V £ 

Jisu jl c^U*>Lj>-Vl oAa ^ jJi ^ 

z^p A_?*t 1 ^njLnil ^1,1 .^Ip 1 ^\a 0 ^ 1 C<S,J i ~^ 

^Jp O^-XJLa j‘S\ $*)& jJ* o j^Swaj CkiJJjJ L*_u o jt-jjlj 'k» > -*- 

jl .^p^J ol *xS"j^il *- i I?Lcl jli dJJJjj i j\&}\* t-L 
V aJLL- 1 vjl L>s-J?l J C^LaJJ ol^J-^4 C—4-lS Jj A-woJjJlj AJJtsJJl _ 

OwL?- j_Ll 4 j JksjS\ jli jJJi oJL>tj ^ lil j cL*-^>- IJ j-aJu Jii 4^JbJl LLlilJL^fli $ w - 

c & 

X L*Jl 01 Ala^OO® Jl*j — ^JLta y .^LLJU y L&OL^O OyAp- V Ji Aj^»wJ^_ 

^\j>^L>*y\} o oljJJiil 01 *a 3 L_>li — 4^»Ig w» aj, L^laj ^ ^_u_ 

(j£J>jp 'V Jj lj^\Jfc>^ CAJLaLjJi flJj>- j_Ll Aj jJslJI /^P Lj>eJ OJJLif 4j}~L+J> 0 ^Xj Jj <-*■■■« J. 


^ aJL0.d ^-*Jj |l*^ j^IJ a_^ 0 LL>0~ i Lg-Jl LlL^^j .^Jl o'^ j 

2 JLj ji L*JJ OwL?- jJsl Ajl^_ji Aj ^IfljJl /^Jp jli c Ai ^ialll 1AP La (jt ' h - 

/^sjT y ^illl ijjfe /jA ^J_>- 0^ yS"jJL ^jJj^-1 /jA * . ^cJLp ^jLuoI ^1p 0 y >>r O '^^^ 2 -'' , ' ' 

0 ^ AjJjjJl A^l l? ji LJ La-Vi L^jl Lx-jl^v-^aj A-^wjJl ^jA ^5" -L^? w 

^cLfi_Jl ^Lp LapA_L aLj^Jl 0-L?*- J.I Aj ^liJl ^LjAJlS^l -XpL^»o LC t j y , aJL^<-L11 Cl-J L*j ^ jOn.. \ 

I j y OL jjydi2j> Q jl «,^3 X~\ J>^ A—a r^ >J^a , Lj*L^»- Jj2_C y y V *^-3 

. ^ UJ1 A*1p Uj 1 ^ LlijJ 1 -t ^ A1 Lj”^ ^~S> LS" c A-a j^JLa j^P ^ AliJ 1 y^a ^P C)A 1 -L>- N 

2uL^V» J Ly*J cLojj»7 j ^ Ai ^>j ^1 ^^-Jl (Jl^J * 

^1 UU |*LJl sl^p jJl /^p L^it-LA jJL ^ j c o ..^Jk 1 L-3lS^ A3jj^«JJ Aji^^*- 


* A^3 . 


L>-^ 




• £ • 



zfr-gJLd y* *aJL$ c vj ^JLJl^- ^1,1 aS" y>- /j-c- A-JULl LjjlS^i £>- y 

£ C 

<Z->~ 'V c J^$LJ1 A^^iaii aJIjM sl)\ i(Jl5 j\ O ^iwL^L; 

£ £ £ f * 

jO I AP^wU L? fl |*-vJ-I 0 L? ^iJJjJ LLjj lAjcS.} y\ 0^3 

J-jLiJl ^ oLp j">^ 1 _JiA^- & y aJp 0^ 

£ i^ws^j>ti JjJliiU ^SsjjJL ji L?Jl Oy ^ j-2-Sl ^r 0 ^ (J?^ Cj^* ‘ * ^ ' 

bl L« aJj!^ p. ^*1JL>- Jl*5 ^Aj>- 1 ^?gj ^1 iJ^vjtij .oJU^LJuilj LL>-p ^iJlta oL^I (j?jjj^s .Jl *k« 

o-yl -li ^JLJL>- ji JLSjj caaJL^ oU-j^ IaiL»u AikpJJ jl jj^l oti cajIS" 

tLJUajLj JjLil I^j ^ ( j-4 aisJL^- jl j j\ oli |»L-^v-( i^UL-L jJJij ij\ aj^ lij l \^>~ 

^2jtj £_j? j Aii ; jJJJb *^ l Lo_C' /\jti ^JLJUv- .jSJj tA<jyL>- ^_Jp^I ^Lp 

^L^v-jU ,^-j^Jl J^^jLwwJJ ^JjlP jjk jJlj i^J-jLa ^-JLal ^1 p jljjVl AaIi^- CaI^A sj 
bjfc ap-j^JI jl ^1 Jjlil ^!•?>*Jl ^JLp ol ^S\ j\ Jj>cj1 Aj*jLa» l y t j^xJ £ jljjVI ajlLap 

^jP ^iajJl jyaj A^Ju jJjjtib A lfrjj>j y* Jbjj 0^ ^JLJljv- oL^jLJ CA-Aj -lij .Uaj’ 

ijli l jLa*I o^Aap ^JS"' \ ju> Jbjj APjwj ^y^-bA o^5" d~S" y> lii *^Aiio-& ^Aj \* 

J c-ljjl A_oliJl j\ji AP^-vu JjLii AjL^«- 4 ^.Ig.AXs^ 0 

i j- 4 ^ jl ^x :; Lll ( j-«j .o^SsJl 0jj z^p ^iajJt j^sl> 



JAjti I j£\ jU 


•r • • 


bli 4(^UlJ) aiS" jJ~ ^ 'L« *\JL* J\ JV ^Jl ^ ^bl ap^w* ^ 

bk-^jb — yJl j jjJt jb^ J 1a — *1 j^Jl A^liC. jl f Isj V L l a i L J 

J Ju*-4 cl^A ^ ^Ipj . UL>-^ s .~^Jl sS * 4 A^jjj J Jbtilj OLlai^sl^ 

David Scott w ; -cjlo cL^?aJi .aji j ^*^>1 fvLj^Vi 

( < 

.L,J—iJ ^>UJ| ^ ^ jV' Jl L^" cM «A ^-^43 



4 /^Ll A^iUl 3 J 

If--^Lf ^Jl 3 j 4 jbT s^-ipLjJ li] 

M < 

^rJJbr w^jl >7 4 a 5 "^p AJuJlji! ^JLJl>- oLajLj /pJij 

* < 

wJ IS* J i(AjJj Ij ) JjlJj ^Lp L^_■-fiJ $ jjiil jy) C jJj>xJj ijb" 

« * < 

LJb j-A *_>j-A-U ^jLJbM jobJl <j^ viJLJi Jij . jlI j ^jL^-o 

^»»LJl -AJLlfcJ Ob* Lob ft,, - — ^ b*y^-l ^1 Ax3,i 4,*w-*b^ APywv 

( « 

APjvJbj p—J^>- ^ Alb^?xj W tf <Gli ^ 0^3 ^Jju V L/»-XlP Ajl JliJi 















itw 






y \ 1AV 4_L*^ *\j ^ j-L? O^a (Jjl 0 ^Xjljl 0 Jl>£> OOjJ jj J . Lg~vOlj 

0 jjUJL l_ 3 L. t(Principia Mathematica) ((V>Ij^ 

e * 

j ^ y^ ^ L LlJ ^ ® ^v»o3_3 La 0 ^3 4-3 ^_f ^oJ La .-IJLf- <S-^ <-\_>tJ La La I „ ^jJ J ^ ^ 

c4^3 yy l5^’ £y* 1 —-*-* , Ljj <s ^£'y* j jyv. y L) jjLSJ\ ^wL& 

4-Ld 0 J 3 LoJjT ^ Jl5j co y jJJ 0 j-i!l c^jLpLiaj Lo-15* i^jLpLJajj *5 Ll<>3 

^1^2]^>tl^ 0j 3 ool j LcJ ^3 !lijJLa *VLLo 0jL-^Jl LJ ^jJL \ c^ o-oliJ 4 -wo-S") 

. 4 -w-Jj 2 ] y>A\ L-aJ->tI^J \i>\ JJL ~3 \2 j\ C-LLr jJ ^jL -3 


Oj-Sil ^a J^pLL 4^jLS" OU1 I ^lll 2& yi- \ yfr yj yj ^jyl y ^J, I ^ 

iS jfi <-<S yd\ y* Cy** ^y y ^.iL>JJ yj *J <L Jaj jli ^L$-3 yy 

0^ l 5^" LiLLoo L Jd2> LiT — 4 j’ 1' o._Lts ^a_jj . <Lj-^L^ 
lil yu ^iL>tJi 0 y ^^jLpLJai) ^iiJJj j cLo^La y^>- _JiT aIxS" y» ^_wjLlL 0 y y>-\ 

LM L ^s*> y) 4a3^j /^_C La c(l) ^-k*wL| /^xJj LoJfcJ-s^l aJliS" d-^apLLaj 

yy ^LL>tI^^ C l gTflpLja^ J-J 4 *Ls^V^ L^ g ;a yy>^j>- yy o (0 

(') U50l ^iUJl 0 y ^ i -X^\_A ^4 (, L^Ji^ 4 -jLs^s ^ 1 0 yi J L ^ 1 ^^a 

^LL>cjJi 0^3 jli yuy> y>-^\ Jr' aJL^ c^pLL2j 1L 


• 'j c4J-^>VI 0 ^aJl 

l y» C—^ OLPLL2I1a^ l ^ yi aA^j\ 


^yyy ijjjLi! Liii y (.4-^^oL JjutiL >L^?rVI ^^^ 1 iJjJJ Lli^jt, iJ^jfcj 

0^ Lc.j cl y ‘‘ 1 4-woLi-l 0^3 Oijw? 4 J 0^ ,'J^ 

«.! ^ ^1,1 ^ j L^-^J 1 ^ 1 ^ ^ y> ^ y yp Lil 1 a-j y aj Li 0^3 LLsj 1 A 3 ^ **>wL 1 4 -L 3 

Li_^JLa ^jjjb ijli ^aJ w nJl y] \JljJ J .y jjjl yy oJb>-j \^s} A*-*jJL; 

0 y ^3 LlL-J ^. 0 j ^ 4 -^ jy~> y& aII lJ ^3 yy 4jjfc \^y*-' y ^Lw^jJ^ 0^ ^ • L®Lc ^ ^ 

« f * i 

0^ L) jjLiii c t^*oL>c_ill y y |_ij ^L-mj? 7 *VI LoJL5" 4 j! ^yj yS <Lj3L>-' 

—- £ 

4iL-^a jL~wa Jju ^1p y>-\ 0 y ^^L4 3 3 ^ j jL»*j ? jl>- 1 ^^l >7 0 *2 

jLf J* ,<tci»Jgp aSJu ^ jyLiSl ljj&> Lj^jj c<J y>^-' 

^L-^JL 4_JLp LC Uajl jl 9 y\ _ yJi>y .f 4_;jiL>- $y jl ^S' yay j^JUL^ IJut 





j^jJJ \j[syA j£\ ^tJjU 

y>*-> ^ 3 ^ J-^* jb-%-* *■—S"lyxjl lI 1 ->|j t4j jLJi-j ^1 bxJl <bb J-La vji^ilb" li ^^jLwvwoJJ 

.^UaiJi ji LgjL- c^iii y 

£ ( c ; 

01 y\? **> J J jlSsjlj jb ^ J jlS\3l ^ru jjbX^I ’,-cbXjJ 

jJl>j ob" 4jV Jjjj>ti]ljj tLa o Js 4jtijj i bl d l .>? al l iiJLbl <J^V jyx_^Jl 2 jl>- 

C j 1 bj ^3 I ^ b^-a I] L_& 4 j lb 1 jjJlJ Ijlo ^j^Ci . b 4-1 L>- ^^3 ^P 1 j I 

^ y^ (^ ) ijt — *-*^r I Labo t j^^A 1 4jL>- ^^3 (1) La LOi^ww^ Ol J ^QjjJl t^y s ^ > »y 

t £ " C 

bl *>b<*3 tolj (1) jt-*^i-l bSL»bj (c_^) jjt> *_^Jy y colj 

4jlr^ _j& j^\ jl JyOl i j^xJ.l. ^Jjoi ^ r w^jJl J y>- L&JXaj J? J*^'l jJ^O [ JL>- Lb>tJ 

/yfL* jllaJiJl jl JyiJl 3 $^ j cA^Lw<-*Jl ^^3 j^Lwa ^ * AS' bfLo-jj 1 j lk» ji^ w 0 

it' i 

y L_*^-1 ^J-P b> J br 1*1 j>r I b J * *Lp bb 1 ^)\_wa ^ * *Lp ^wj L y^r 3 j~ >e ^ J ^ jVj 

j-j ^J-p j - * 3-0-9 t^j^b*. |Jij ^j^-j jv^ y^ 0I3 J \s >3il j^-* j* 

^ LO y^~ ^ii^JLJ yt^J jl-r^^- J y^2^ Jjl ^\ju 3 yii * \ j\ >1 

j V1 j ^ ^ j LI 23 ^ <3 y 11 --l-^ 1 0 IS" 131 La |*-jL*j *V *i l 3 y 

|_^3 ^ >*j j 1 1 0 I 4 JL>- $jti ajj Lj 1 ^ j^ r l l3 y ^ * * ft ^^ y j c ^* 1 LJ1 

l)^ j y~& j -^ 2 -^ 0 3 0^1*^3 ^JlSji Lj^L^I lil V(j5l JjJj>tJ 4 -Sj ^3 .lSLjSi 

y ^ 1 y 3 y ^‘^^ L>-1^ Ljjl>7 Lj^^I 1^13 .a^? L>- 5JL>- aJL>^ 

^ll?.dll i_ji-^3>j ^ 5 ^ 3 ^■AJL^zjl jb y Lob" 1 g^d 1 ^bbijl yi L^jli ^ jl 1? al l b 1 ^ 

jl j , (jUaiJl £$" f- l^I^ 1 ^yi^p ^1 ^>Lp Lwsb^bl lil) ( ( jS"LJl) 

C.-*S" bb t^yTL^ ^oLLa ^ SJjUaJl ^vJj v^jtU bS yLvJl 4 J J \ ]? Q 11 aJ^LLzJI 
\£y L^yp j"){!) A~ — Lb AjlLJsI jumJ jLkS ^ L^*bj 4**^' Jj>-b 

Lob" Jb:.*.J t /J o y3l ^b"y>- ^Apb-Jl *^bo ^ * y o * ^ jLt« bC 

bL bl LlA i-«y . yJ ^ ^ bj 1 ^ L«J 1 b^ y_w^ I ibjii y (, J 1 ys>- ^ 1 |b" ^3 

O ybl yc : ^J ) Vj . ^b 5 jVl J 3 y>xy> y& jbzj-Sl jib" bl La L^J i 2 jXJ jl b^^* 

J >-1 ^bw^>-lj 4j jlJLa *Vl L>c_v^J 



U^. : JSyb ftJ >1 jia^jl jlS" 131 U AjLiL^ -%-$£ J*gi 
oLLJaJ ±JLa /til J' ^ ?*jJUil r y*y* y^ ^ J* ^1 J^LiJl ^ 

^ Jgl^j ^ Ljl ijJJi ^Juj ^fljJ-jjiJl ^ 4jlll^» A^LS sj aJL>- jjLjb ^yvwJ 4jl jS y 4jji 
. c 1 ,.."3. flj ^ ^ jbJj ^‘'UJ.Lz^ ^^ L*3^ «A3 l-* AjA^- 



43LJ.13L 


-uUit oA>-» Ubi ^ ji J<C:U - 


; ^JUI jt-Jj • 2jLJj 


J * 

y 


^1 4j^LLsJl ^~JL> oy>\j s_3 AJL cjUa3 ^JL» ^Lp L* \-s9?>* ^ *1)1 • y^i j yA**) 

* 

ca-oU JfT l ^ a 1 a la i:!l g \x a . ~T vA.. : >^; tAJ^UaJl ^ip 

* t * 

J A~jJIj L*i c AiL~» *J^1 ^<Jt3 ^il \*OJU i ^jP A-JliJl ^A-uflJl ^ ^ 

^ * < 

A3 j[j2 A )l »J ju>w-* 3l t Lo jJU '/ U U.$: : > U^jLvv jcj*X^\ jli r ^JlL 

* # 

Lo*gJ ^jA^LaJJ y* yS Oli y y^ ULmj . ^o*-L-aJl J/o 3^p-iJi ^ 4iL~JJ oAjfc £-1 


^£23 

















j_4^U I \ U 




Vj cLJJ b©-£> jib * (jli iJJj S, \J 5Jl>- l -o. ^ 1 Jjo jl 4-^JJ 

4- r ~Jb I^jlj 5il— jJ j olwL>-^l 4 jh~*>j\ -Li>j OLf LS (jp Lo-^^Lb 

LowA^\j>-I | : J? a"J L_-™V -lillA iJjb'O LJ V 4 4 lw jl_w? ^JlP ^ 

•/^ r >> 


i |^3 ^o~w -j ob Lo i JjJiaJj cLLajJl ji 1 1? I \ ^Jij-U 4-jJ \jj>r Lb-Pjiyi yy y? Ob" 

k J L-P Lj2j ‘ r 1 4-^ ~^23 J 4 jA —1 a 4 ^cjLiyJ t J j J) y^ Q ' ,_p 4j 4 ^4-*2Jj * Jpj ij 4 kb^ ^ b 

rLuT X*JLi -Lib • J oJ L? jJ Ui « . jJJi • -o-Jzi' 4-Ji <Ja oJLf ji e, _x>- c 1 II 2 JJ cUaiJl 

>** 1 ^ ** ^y > ** ^ j j \~r ; t > iw? ^ 

V' J Lib jbJ LL5\ 4 ^ibu/>bl iliiP-V' LlL 'ks^p ^-Ibl j - 4 
b»-LlP 4 . y LlL J2_>- ^>*> jLajJlj jLxjJ * bobJ b J -Lblxy bLT (j£*Jl 

<LaJLi ) J^> a U(LLt> Uy> 4-Jaijl ^JjL) ^ Ly? L>^J-! J ^ ^ tXi jJl 

• ^ y.^?^ ^ y>z-^3 


j' jL\JLj*j ULb Lo^j^ jju 4 c ubjkl • _j ‘jU ^ ^ ^ 

^ ^ j * " ^ j * j 


, 4^2.^ \' V L 

y y > v r 


ir jii - 


•; .:.;•> 


a_U j 


4 Li Uu* kj?^ w ' V* 1 " rJ J," u J/'J 4^44 ji^ 


:>o; 


j' IpjL; iUJLJjJ 4 ^X 1 ' ^1 L^—ii ^ 

$1 ^ L^j 4_As 4 l ' w' a_^' ' "w'^ a3 ^jlS ^ Jl wli lb? jJ cLJ2_(2J1 JS' 4 . 4^2-3J) 

J’~ J J J " '-s •• V ^ w ^ W ^ W- y 

\ , ^Ju ji wJU ji j «Jl- ■—i5' -■ ni*]' J sii( Aii v> . 2l! ^JU 9 5Li -U' 

‘^■Sj^\j>- ‘’■'O '-j 'Jl . ' al? kjl 1 a-ilJUi ^ w-Lii i Loi; a t jlX*l » 0 L» *b ^J' <v>“ .+-& ibN^ 1 * ’ 

w.. ^,. - y ^ y w v ^ y y y > w > \ ^ ^ 








4_' a 


■ UaJl 


o 


\j J -Jl ‘ - -“b v 0 ^L.wJ.1 '(O* 

v v_y w - ^ *■' ^ 


oJu ^ jb a 4jl^i Ub Vui^4 V * ^ J‘ j' ^Lbli 1 -b 4 

c t ^ •' ^ - y 

bwJ -w^- ■ „* y? ■ j ■ )' Jj4- tlixj'bl 0 -^ 4-Lj -Li 4 . £ a_j 2 _)l -^1 a-?- 0 -b-Lp^l 0 J^jJl 

y • i_> __ ■' > * y y ^ y •* ' J J 

."- Liu' Luo cLwj^i Li j>- LaLk Lj rj^ Ip j-J .1 ^ 11 ? J LJ o^s Ll 

^ W ■* > w •• y - Sr 7 y 

^Jl cLi\l ^ UlLya J_i V l^i tUJ LuJ^ bp^; .l^L k _-Tl bb\ .1 


*r^ ^ j' C& 


v y 


, L^J '4j a L—a a 1 c ft . ? ? 1 4jP ^-v-' ’ ^ 4_^j 3 4jP ^ 




• 0 • 






J j' (Ole Christensen Roemer) y _> j J y ^ ois" 

jii clA^- cLlS" jl j t \ * y 1 4_U-> ^3 j 0 3Jb£- 4_Pg jL U jl 4 jLa>- ,_JLLf' * 

c P £ * 

j£ $l £ Q i) jyll ^j-p LgJl Li-^LJcJj 5"yT ^Lo^l c^.3 

k *LIjC-» 1 j\3 .^JLP \ 0Lj& L« l\&- 0^ *-XjCl?*^)Lj*J 1 ‘_ ^nJ1 

jlo^i ^-V*J J^_3 , LilCa cL^Ls ^1 p Vj c^JlJAS - J l^Jl Ik^V 

4-Pjv*J JJ L j g J-Jaii ijlS*” Lli . ^>- I jy^Jjj 4j jJ ijlS" 4_j\ ^_P VLg_J jl Ju> ^3 La jS'LjUj L ^S'j^ • 
4_^u2j k^l-^3 ^.3 j C *L>..L? C» i j^ls ^IjP C^- ) l_3^v*^ji-1 0 *-L& ^ ^jLp — Li? j''-^ Lj ^-3 4_o L^_; ^ 

P p 

431—^JaJL^o ^jUL oAjb ^3 g j --^ li L L,j C 4-0 juf <CpLi O'Lj^ JL» 4*3 £Aj 

^ c ^ 

. Lg-LP IJjClwa jl ^ jLT La LI j^-' ~-* 


<—2 _J^ l> L I 3 lUjL ^»*V^ 0 L" LLs c 03 ^-^- 4_pjv-o IJLl g ^../j !l L) i o*V^ ^L>*jiiJ ^ 

L< j'Luij ^u 4_3L*oJ^ g- j .* '/2 l l 4_P^» ^gjp ^L?Ljwl l-\jb wL«CCxj^ C L« O^LflJ 4j^hA_>~ ~'^- 


O 1 *V ^ * v — ^ J-*->L>- L^ L o ^aSC^-w*J ^ 1 ? LJ 1 \ tJjfa OI3 L* /j-P 0 wXju l 5 jLwJh 1 1 * ^ — 

LJLdl ((c^ljLiVL) ^jgAX-v oVL^-1 aJufc c^IsjV^ Ij^liU LL?-l i]y>^. l>/™ 
LL JlIs> L ^w® c^3 j ^3 | ■ ^ L^Jli ^JJj cj% 423^ j c-^liL^a oli y^>-^ 



* c 


*r i • 


*>— J 1-®1 i^C, Lj 1-® h J *S 1 i^J^ ^Ox3»wa S j^^i. CJ? j-'-OO 1 0 IS" 131 <L*^o3j c_^-*_wlU ^ c AjLX- a 
^Js> cOjtOOH o wLa> J y^a j ^3 t-laJl^j ^Lx»Ol 4 j *r j^> XoJ1*jj .Uajlj tllajl oli^l ^ 4-J0jJ 


0-jLij-vw^>- 01 -Izl>- 3( iJJL& l jA^ j <0*3 L» 10_&j <.a£'j^v3\ oSjti ^LOj LJ ^- 0.^0 Lf tc j OJl 

si £ t £ 

^p-OJj jl-X-a y^-a _^y2 j)J\ < _ J J La_\_lP 4J_owJl y^a 0 ^Sw® cl^ls jl ^3 j ^ ^ 1 (_£ j-OOJ jLo^i 

IJlA j j {>Aj>kJL^\ *Xj$jt c^^pOki.1 ^P ■ Oj'Vl ^ ^ ^ J^Ljj ^3 \ *1?) j£S"l j ^ ^2J ^ 


4 JO 33 L^° [^ <0/Oki0 ^.i^^LLdJ ajL^LjS 01 *V1 ic-j-OS i ap-^vo O-0- O^OJl 

0^ c4_ol0l ,^3 *^L«a ^ £ * * * * l LO L^-L?*_a>j £ jlLOI 4_P^p>j 4 -o-j 3 Ol-® lOJ^ i, 1 *Xpp 

J^JlS ^r 4 J J jOO y^^J OJ-ta £-a J * 0L~® ^ A \ * * * j—aj <Lj £ j^.,3 ) ]l &S* 


.u ^ Oil cAP^p-O 0 Ojts 


^1*3 y^a y^Sv-C 


(j $o3Jj£- AS'j^ &J-J 2 U 01 oLJI ^ 


L^^L-lL) ajLS" /yyj jC*s j 01 [0? o^L>r jJ c-^oOl 4Pji» ^v^LSJ j-^jj o^Li^Ofl 

.iSlp Jl?-L ((4^0^11 


^,UflL) jOl ^jL J*jaJl ^f* 7 ^ A ^ ^ 4J^V ^ Ofl C- j) jLlsJjO/ 4^woUll 4j ^IzJl J-^2J J 

Oh x>-y ^ (James Clerk Maxwell) Jj j-^L. 23j^lS" ( _ r ~«^r 
.Lii.1 ^ j2i \» 4_i j li (__^ ji!l i_j 1^5 J kiXta o^a^cji —j Litis ^jyiLIIj 

J!>. 4^J ^1 Ljli ^OwLju ALa j\ jj^a 4^*Os> LJlLI ^ C-L ^JxJi /jA ^y 0 ’ ^ (1-^r' 

Jb ^3-f" /^Cl j^jd! ^ y >t -'-“- , “ J/^>—■—•>• 2 ,aj o 9^1 >_j>• . ~2 _ 4^0 

jUJ ydi j c(Henry Cavendish) j^-eiis' ^yj& jLki^Ji 
J*- zy^- aj^ jjoj .(Chrles-Augstin de Coulomb) 

(j? d?.^* 1 by *^ap y^S' vjjJiJt 

V ^^^JaLJtil _y^_J ^i3' /y 0^ LlsAlj j ^Jj y^SV* biy Aij c4—^JsjLLii.! 

j5Lio. ^ jgZ jU _j! 4 _j JS" jl Jj ‘Lk*j ^ y}j cjU^-^t ^ Lijj 

^ ^j 2 j ^>-1 jLj jl K*z>tJa JS" ^ y y 0 ^3 41P ^tUj i^OJl ^**^1 i4j iiJ>c_Il j-y a ^ 

^ ^ *Lj ^ (g ^ \\ yi}\ y^a * S AS" _Jl^OxJ ljl3-l J VO 7 ij L-fc 0 ^ LoS" ,jL>t_Il 10 a 

j^ilsl JlS^j < 3 )*3\J aLU jO- ^jJl! oLa a^^^LjOIj a-j 0L® t^w^LOAil 

, ^ ey* 0^-a ^ ^ 11 1 ^] L>Qj 1 ^ 1 ^ 'St- t ^JlJl 0 L>J.I ^ Ljt-a ^ 1 ^ *.*>1 Oi-X-^s 



•rv* 



I i 

jJ! ^r 4 J^* c£jUii olij—*>• j^fb olij! 

j^laj .^ji*Ju 3iL~it ^JaiJ *^Jaii *jyc^t_ (^JUl ^^Jt } t^3^—cM 

bj^A* j w JU UJLLC- ^1 jf\ jZj 

i<y>jJ\ j* \J*z~* t5/oi! 4*3 j>& L*Jj \Sr (Uajl) Jit Ji\yj j$**5 **J*5^ Cf* 

• < 

^JL* ojj-uaj IJjb loj^l JJj 

^ oUrj-* ^Ip oiljia.O>l j olSv^L Jj oV^l*> oLij Jij 

£tia%* ^1 p ol>*^<*l)l ^JLi col 4Pjt«j jOoj o-La Olj 

* 

Uj-^aJt APjv* £> IaU? j^Uai! LjJl Ji^j <PjvJ) oAa j*~£ l* L*JjlPj 

L* LgJldJlS" lil c. yj? Lu-jpl Uly oi>01 ^^Jl i-J* j*j 

4>-jil Jjtj c Jlaui]lj ^^ill ^ J^O »jv w U^ J l ^jA j^jit ^ A • J 1 • Oh 

* 

jil *.j-JaJl o^wajjJl ol>jil ytjj . (aJIiiII QIxOLSi jl Oh j* 








•r a» 


*■ « ( « 
w>l>*jJJ L*1 .L»L>» cA^LwwJl AaJa^S _ X t^>«-^ juJ1 ^ 

_ < c 

(.(ji<^s^ y>xj ) Ajjj^Ss^il oL>jilj t(^S*l jl y^4) ^Ji c^L>r'—*jX3 ^5^ii 

(Jj^ ^jA C ^>- V—3 l bj&S’ ^jA i j>- ^jA Jjl) i\ 

.(^■> 1,^1 



<>“ J u? 

■ -/ w V- 

^■vJLw* ^♦^pIj /,«\X<©J ju A3L~»J>1 ^a or ±>S C& 

t < 

41~xa *S- r-J LaUJ v «J>L>- «j.i) Jl OL> 4^0 0^ JLp b *—^L* 4 j Jaj u2Jj « 

aJI>* 2 *>? * ^jjP ^Al.) ^jJ ^«-sJ Aj yli; I-La Jl >_■ * ■ ■'2-.^ .A^jIj 

JUJ' iiL*> j S^i -ii Aw/La-'l 3jU»-' ®ijo li* ilL* -iC i Ijl aJY i j —U *jxa^> S_^Li 

-/ ** •* ^ W “ \ « -/ 

• < i 

a!^-~Jj A-jJ 0^-4 UJlP vJl JlS jJJ c ^>- J . k>-fA ^J-P ^ilp 






b&0j*7 ^ 4p*^b^ b^—i A& j\>~j jliijjJl AjsJkJLa oL^ ^3 0 ^S\Jl ^3>l_3 t j l lg flJ ^ ^ 

^ ^ 5JLa a^JxJl 'a^j^ jl ^ 4j li- }\ ^Ip ^ja Jj&IoJJ LI c<pLJi ^ JLo^op 

^ J* ;u ' Ljl J %* ^J,l ^ibJs'bfb jiUflll 4_w^jJb 4pb_*Jl <3 ^jbw«t 0yOP t4Pb_~w' 

jLb o >r op jjfcj Vii^xJl ji' Ui .^Jl~^> 'L —Jb jUaiJl 

3 ^ « >jp i a V b=» *">bS *<L~oIb* >1 bbab 4_Jb U 4 cUJu_b- Oo: ^JlS a V^pLJi ^ 

*J>\ * ^N-ojJ y a tO 4 j 1 b> l \ 4P n^Jl wUOjO LlOwwO * J 4 J1 Ij a 4__^bji 0 blbv- 

^T U J J J y_- O^ C ■■ •’ j 

oJu* aJ V—^ ^bb ^AJl ^ il j\h^\ J* bLopl tl^p^ 4^J J\ i<ili j*5C, 

40Ju ,CjJi bo*3 ^jJjj a .V ft.Jail JlP <L_ij i _oJt *. b>: i j)\ Jj\ <l_j 4j , !j J lx—* a . 4-P tw*. 

** ** TT * J J i,_S »*✓•■' * v_/■ J •' " J ' J J 

j I 3 i <S 0 3-\j£- a 4JO*_^> 4P tw-J jOOJ c * . ll 04 b>^ a_*a 0 


vjT^ w— J- ^ 

bkb U Ll. UU: *JH ^ ^ v oJl cLu 


t (( ^roblH )) b^-Jp OOba 4^a3*7 ^ -\J33 ' J a_! ^u! I c3 ^A [j ba 4J 2J ^v»2_L’ 

y rJV' ^^>7j 0 v 5o CjJbr ^Aij l((x jbsJb) cL^jL' 1 ,3 ^ jl>Lft IjT ^ b^^j^r ft J? rJ' ft 
a-^j'l oL> 4>> a tvbikl ^1 4J>- 4 cLS \Jyb>7 
. btJLoJ>cJ l? * V a ^ a -b_3_7j J) i Jj\ bjt_>a a 1 43 bLsJ 1 v_4-’ 'u>- a-a jli t b 1 ^ cJ>- a 

^ ” j j ' j • j J c ' ^ w - > ^ v' ' - 

\ a L^ a-^J^ J 04 04 b>“ 4^a 'lOa r«-’ ^ r-JOJJ c aOsJl 04 b>- o_a 0 'JllojJ ' ~a ft 

O A3 a t --")-b OwOjb yUL Jl b ba O-jV^bt-a ^ O—bcO (( b^-OP ^ = 

w j" j j-‘ - • ^ . “ ■• w ■* v ^ ^ > 

r\J*yj Ow^wJb C a ^ 3 ' 1 4>- ■ wXj ^ 4_bblO ^bp ^ *_A aJ?xj ^4blJ^ C a . .3 J ' J iJlX^T^X J ft bjO. 

. 40 b 'l_44 





j+jP I fad {hJG 


• i • • 



SijUaJl Oiolp^vJI 

“ Lfri'fci-I ^J* — JlfcLt.* JT oU>Li jU 2^-Jl At ^tilj Ui J 

— *(U ibf jjJU bot^j 

^'Jy-(AlbertMichelson)0 J ^l.o^ cr .j5'^^i ^Ahyi^j 

** (Edward Morley) ■U* >>Jj - ju* UJ sLj-iJl ^ Jj^ 5 ^l>- JLp 

Case of Appplied Science 3L5-Isdi f^JUii ^ ijbr Ui.> _> v>~* 

ioii cJj^Aiis' J (Case Western Reserre University^ OV' /> 

* * « « 
^ ~JU i, Lj jAj ^ *S*j~*j (JLC,4jI 








* 1 \ Q 


^ obUI ^ j*JLc V^ /pj tL-^J ^Lp APj^H jybb JVbU — ^=-~. ~- -- - 

O^lpb .jXJ J . L^V^ ^ ij y>xP P^f 1^ ba ^I>- y ‘L-~uJb 4Z&JV* b 1 ^ -/- _ 

/ l ^ X1 j ^3 4 jlLi^- a>4 ^3 *PjVl U CS^i ba Jjp iLL^Jl * ^ AjAh£- PPli^l ^3 bo-jAA ^_>- - 
AjjUii Aj ^U- ^ J Jja j P ^bjXjba ijZ, J>^\ viJJjJj . b j-^J>e_Ll LaLstJl ^ ^ U "j -■* --- 

j-L^ 2-« obUl ^ V y>^l> ba-Pp) jyV \ J*>b>- ^PjVl ^ obb ^ 4-^UlL^ cj—2_ -P - 
b^bf j>- o $Xj V Ujup) b* jVl aa" y>- ol>b ^Jp Up^h-p 4 _ojUlL1 kS'j^> w( - 4^-p- 

T b^x?I l i oPj>-I * ^ej&bAVl ^ t j-UaA AP^v*> pb IAj >7 JjM .(^ ji . r2l i ^wL-i2^» v->r - 

jbT^ c \ ^ * 0 j \ A A V ^j>Lp pX 1 4 j ^bj pULV oAjAp PPV jL^- UP -b 4 

Hendrik) J blp-u* ^b^i U-> *15 ^3 3-b upV jb3 ;-~- 

^L**>-Vl iLcbxjl A^a ^JlxP, ^ J ^a ja-^ASsjLa Aj jk- ^ejllj J J L>- b ciLOl'CntZ 

^Jib up>ej ^ b \ 1 * o a_l^ ^ aJI VI . ^ i Vl JV-U Lgj^ -Up LbLp oIp— - * 

up ^bl a^-A a UPlpI jU>-V1 *j U^ 1 ^U_~S j3 3-bV ^ <-5 * jX-* ^ 

ci-ui h)ir^ ^ } 3/o o' J' jU;i ^AJi KAlbert Einstein) 

\^> aJ Jl 3 ^ AAi ^ ^') * lbl l Jl 0 5^9 *jp tLiP^j'yi jL^J-b -b*-A ^--j 

s^PA' Jj (Henri Poincare <v. f^\y, jJ>3\ ^ p' c^La?b y J'. - 

j s —■l!^ (, Aj Uvj ^ aj '^xJ>t_r>~ * j c Lj A-iJ^ ^ ^ J1 ' ,j ^ y^S>xS>- ^* ^ ~j Ip a L . b i 9 bwJ 1 AaU^j 

rr •* ^ ^ ^ * iw- " > ** ^ ^ ^ ** ‘* ^ ^_** * 

.Aj j b-1 j j^jLiU^LjI sJPbULaj Uio V Ajli j ^!-b^ ;AP>tJ A-^b J A-bxJlbl o U-& U*J w -1 

p\ i^ ’ > — i ^ ^1 p j^Ab^ bo^" /^bJpj^ Au-...wjJ^ Aj ^bJl ^j3 ^w-jb^b ^ ub; 

,CPn» jb il l ^3^2J (.Aj a! y>Uj -UbbJUa jixJ 0 ^Xj pi Aj^f A^obxJ^ ^y ' js-i- 

Aj ^b i v;) o ^obl j vbiJUj) ikS* jJ*~\ jjS' jjj j*j J^ryljbiJ b>t^*^-^ ^bbE U — 

A_o_i f ^Uajl AP^vJ j' ^i-P Ju a~S\-A Aj J&j ji UP-^ * "“ ^S j?-\ OjLxj J t^b ^ 

j b^wolj 4-o-JlJl 1 -JiJ b)i JjV Aj y>tj j J^AJl ^jA-toLpii Ja jli — U^X^) 

ppb J^j PP^W> j Pi * .APP AxPj $. jPjL« obUl ^ dl 

AP j-v*> ^Ax^ 1 - ! bj2Jlj> ^HJ>- Lb 1 1 a 1 { jy! *b ^ ^ PPxJP^ 1 b) ^ P bA° ~ A_b«-—0 ^ 0 — 

*bj jj Jp Lfl J Ap-jb^Jl oLp^Pu!^ ^AXJ bgJ w'l VI j-^~u ba ppbpb-a ^ fi-^Ja,' 





• tY* 



Ol£l! j 

tL* *}oju jjlP Aj^j jf\ t^Ujl 4j^a OJ ^L>*j ja)1\ 01 ^Ju Lili i*\ju\ 2b^J jl^LoJJ 0J Jyij L*JUP 

ix> j\ aJ^ Sj<X& 0^11 ^■■✓a. ; .».< caLlaJJ Lajyu 0] yft UiLi>l btt 


cj-JaJl jLtjjl 4 P^OaUlLI L^JLp jil> 01 ^iJt oLilali) Uyy^- ^JU3 

* * 

J\ J-saaJI ^ Ljlj J&j caJL 5 jA ^jvJl jlLuJl j j^p Lu01 

(•"* c5^ uij l* L<a>eJ* 01 ^y* Jt-Pjil ^lp <ui 

<~A~Pjil ^^Ip y>-T Lk?w 01 VJ cOL^jJ *--«3.. {£y*» ^ o^£v!l 0J Jji coly* 

1> ^5^ c5^' ^^aj^wJl J*-*l y JilLj .ly-4 L - ^j£~ 6>JI 01 i£jy+* 

^Lp LSilj ^ i_ju-*s^Jl ^Lp c jlkiil ^jlp ( jy* — ^♦XfcliuLl OLi *j-iJl ^ 4ja~*j jUaJLlI 

liiij ^i lili c i*4il~il iPyJl 0J j .*j-iJl Lfjuai ^Jl iiL-Jj 

jA f>j «jail oUp-Ij 4Pjv# jjp l 5*^ Oli ^JaJl l^xlas ^l)l AjL^il ^Lp 



jl L_a 4 j oli ojLxj j .9 j-LaJl djtlsi ^jjl 0-_ij <- 0 ^ -*■-- . 

Lif ^j^Li-' d^LJLa J^ltLa 0^9 tiJJi ^jA ° J>j^ 'LL*-' *_Z- 

^9 0 ^^^-^L' d-LLoA' O-jLpC^J' L)' 3 3~*~ d^b^J' —— 

ja-)\ JJijy 


^.j^r a - > J^J OOLjI ^ AJlj ^ ^y*^ r ' ®^L» j"V -L>-L>- L5Lj& * 

OLa^Ji U jlX3' ^o*j jl U^j 4 d-^-oJl b^laJ' Old bJ-b *^Oj j . yA y O j—-Os. -- 

^ t o La Lc L<iwv^. *^^0 0rO l L) ' 01 L-JLf” y t ' ^ ^ ^ b>J1 * <-a ^ l^s* 

^xjc Vj .(Space-Time) oLx-^L ^^*0 U UL- L^nJ jixii ^ joou <u^Lb ,o> 

^-aOs^ i ^Zs>- LllLp dj ^-LLa : ^" 1 C-jl j-O d^wjl tOJ jJtwji Jjt9 *- y g ; 0 ^s>aJ' 0 ~O i—i. 
J& aiSJ 4i*jcoj c^JLjsj ^Lool o^Sol l^TSI ^ yJl\ . jJaJl aJ jjlC. dJJS oLf t L jwUj- r i. > 

* L^-Jl j-O 5 jfJl) ^ vO 1 L?7 L^wl*-^*^[ I dj' y£- /^a j%-£- jJ' .^L^- djLoC-l.-L) (_S 31 (_^<-Lll ^jut 


jl Jj>- 

J J b~ 


dJ^lj j' ^15 jl XJLAj dJa-al yj OL>T' ^9 La db a j ^3 j^a L-lS^JT A^jLiJl Lj Lt^J 

/j-P j Lla ^ V * L) 1 J t-\-^|-1 wX?^ ^ j Lla 1 V *Ajt-0 0 jp>tI La d l? g J L) ^ ^ ^ J t 

L 3 j l) ^ 2 - :: *“ ^ g<j -b^ j 1 0 J ‘>-^' 1 ’ 

^ LiLf j\y>-\ j . ^ ^yt Cj)*-* ^Lij j\ -j 

^3^-a ^_X>cJ 0^ LJl<*jP Cll /jA Lloca (J}*\a L^J L)^ /jA 

^_Lj La aS j t ^LLpl5s-o -X^a L ^ Jjl*j LLy* ^ VLo—i> -bcu *l)Lwa ^5" L-<J-p ^1 y *-**- 1 

oJjtJ LLoJLp bl 4jt3 yA iJl sd2J O' ^jSOr^ b'*-b^ (, y>c-Jl ^c_La^ ^ yL^A (3 ^ ApLjj^*' 

^jJl JajLi ^j\j 0 jy-/2 J >*\,\ ^\ y i --^ ' ^aSb' w-^1 j'^La y yi^A * ^ 0^_Jij| 

^ ^ Lj~^ Lo^^w-b^^ IwJ ^ ' | ■ ^ ^ ^ S >~x3' ^ -^L-1 ^ ^ ^0»jlJ L r^-o~< ^-L' ^J-u2J 

^ ^ y> ^-jca i$J jjUJ' oJjfc ^^.(Proxima Centauri) 

OUAJ* o' ^j-a 4jLwii-' J$ y .O' ^>t^oJl] djL>ti' AP^o-^>ti' ^ LJ ^7 ^-3^ j' ;LL^- 

^ j /j- 14 dj^Lo^ O-i Ll3 ^'wb>tJOj' ^4 y , dJL»-l0O» * L*J' 

. La dU Oj ^5 j_a JbwOoJ 0» Jo 



.j-ajii i jLd jS\ ^ £ £ «■ 

JCS- 0\ jNi i ^x£ t — Owb- ^\ Oli $L_^di ^ Oldd.^1 ^flt Lflijj 

t (S ^ y 3 • j a*j jl jl ^Li j) 4 ju jL o-bJ> /^dd _ //* j ^ j jLxIl ^ 4i*jt^ 4L» gj 

c c 

ij\j t43-C 03 Jl£ Lldd jjL^ 4 j*!>\j <^£i ^IJL>«JL»1 /^dLoil ^j-«3 i 111? I Jpl jjL>til oL* jLL> 
^r*d 4jl Ld Laid jLajJl jLxil j Jj^ dL* ^,^L^d! ^/^xJ ./^jd^tJU 

jl ^ .^di ^j^L>tli oJuJl>- Ad jl_jj>-l 1 :~c -\LL .9 L/y. l5 y dL_& 

1 wXJ>v^jto^ . vjldoJ j k\y~ ^jA C^JL^V^ 3ldl j^P vL* jj'Vl ^Lxll 

* .^ii^ldd; ^ T^J ^Jioldd JL_Lj JL^L LJj*j aJ^Jj ^tp aLsj -C-^P 

yP (_)Lcw^> j ^tLolddj J7^ o'L»*>> ^P ^La^fL L<-Cxj >iJl>5JU^j L j^ddd d 15 

oi Jlxj (^jJ jdL jjjLJi y old ^ jJlj) jjj^>- ^Laj jjj£ ,»ijj>uiL i ^ysjr UiLj $^IL^I^-j 

. ^LL J idd ^P i L_*i ( Lj j dJI ^jj 1 ^d L ) 43LiI v_ A ^ -,' ? ' 

aEL* ^ 03^i jJl AilidL 4idjl J*j ailddi jJk L^dJ l~L>- \-3 j jXa j?-\ v 

5^lp_a c(t^jaJi 5 p^-^ c jOL&i ^ m_j t^SUJi ^ E L^) E = m C 2 S >r ^jJi 

dj O^lil 0 jvx^> 4»fci23 d j3- ^jP ?t_3u ^Jl 4al ^ __<LJj>L)tll O^La ^Ljl La 

4l^$vJ^ J Jjs- jli 0 v j^2z Jl APyvJ jl ^1 1 . A ,^lL>- 4_^Ji>Ljt>>^ ‘L^Ll 

Lx*-^J CJ y o^ aJLaJI ^ 4_5LLs ^1 dJ 0 3ill 0 j o3 i, l^JLa *^'ijLa LLS"” ^jJJaj 43ll? 

4JlkS" Oli J^\ 43 lL? 03 I j La lil 4ji ^ip *<LELu\ oJu LJ-Vj j caJj^ J- 4 Jil j 15" 

. 4Jpyva ^ ^ r ^Ls-wjJJ 4JLdjliLa jl ^-*-k. ^ ^liwlS" 

Kinetic) *^JL-xJ^ yikJi C 43 LL 2 J 1 JiSLli Ju^l 4 ^yLi 

^ 1 4P^ 03 L jJ 4iLL? ^V l v-ikj jJLUS - i] 43 LU ojdJ' ^JikL' Loi'j c(Energy 

td 43 LL 2 JI pLc d j>Cj* >“ L>V 4 ^ 43Ll^ tj*—**>- 

jdddlj 43 LL 2 JI ju LiiddL! lii^j jxJ .4^d j^- 43 LU C33lj 9^y»\ ^ dr'd^ Lid LJJiJj 
y y#\ ^-owd-l 4d y>- C—>ld Lid 4 L; ^J,l i_3L 2 J 4d 43 L jli 

4p^v-j d j>zSj> ^dl ^Ljn-^U 4_^dL L>^>L» ^Ll 1 Jut> j^4 xp^ 03 L j 
4PyW y ^ * LfcjljJLa 4Pj^*o d jt—~>“ Ld 3djJ ^CUk3 Cf jLli 4P^VJ Jj-a yuAj 

4lL *jli , t Ld^ kS' yA ^ * 43P^v* O—) d Id Lai <. <Lpljtji 4dLd ^jJ> 'j m * j\ JJLC. i ^a-L-Si 



vjL& AS'jia yy AS 'i ~ LowlS" ^ ,A_obiJl 4 jL^_L v £jxS^ yA yi-S"! 0 

# £ C 

L*-jj , ^iSL A^S o^bjJ AiUaJl Jjjil ^)g7,.^ (jli (jJj t (Jj-aJ*. AlUi 

^J,! AJlL^f \* aJL^ aJjti ^ 4j*V *?• AS' j^i ^J,l ^_^w<j>- (^l AS' ta J^2j A^^yjJl Aj 


J j-s^ c^illaJlj <LL5sJl jillsjJ li*j tAjjLLijl aJL^J^ <L_o^iT * 1b: ; ^ ^^ c4jLgj^La 

c ^ s c 

A****-jJb b.Jjl ^^Ss_^- ^^Lp 0^ Aj 2-JL>- fi j \ jjt> \ *Ajb a {AS'j ^~Jl 0_Lfc ^J_Lo 

L^j AS L>- jJ. ^ J) A^jij $. n~h}\ \^a\ if. j-JaJl AS'ja ^jA [SI kSs\S' j^o ii y>SLy 

. JaJb t j-jJi Ip^vj iJ y> xSj jl ^tai^j L^jli aLIL a!^ 


£_>- lA^Li-l A^^-jJb ^ ^ 0 4_U*J O y^_U ^lil ^IiJLLj'V 4_^_y~J_L <h ^bJl 

^oJ^~ A^^jJb ^ j^!' AS ja jy ^JU ^3 Aj 0 7 " Li- *-P^-L ^i-P — L^j^ w'- P 

AP ;v*' ,’W» ^jLij O'Lp^vJ 5-LjjVl l] La Jj-P O^btJ La ^ L^J>-Li-J 

Li* ,/?; 1 j . 4*ol>tJJ ^y 4j ^b j £_a 4 JL--JL 4 j^Xj ^ ^ j? J ~ g ■ 

>15^ Ljaju Lg-L^-*J o)JL>t—■ 
cLJiJ- ^ 0 a j-^-^ j>- ^ ^J-!i a 

Jjlc) OLow' Jjcj ^L 7 jVI Lll-j 1j j-^S"La aj^I zj jU oL>t-s ^ 

A^yL?JJ ^Vjj j-j Aj j b:! Ul 9^ LJl cL^ j^ill o^LaJl ^L- 

0LfcjiJ_a j^\ yuc^A * ^Jucala yy. jli 


jl lL w ' : 1 j 

l ^ ^jl IwX-^ ^y L^J-O AjL^aI JLp 0 ^_4j 


jji jl v ■ AS jsa ^jA V*-^! A-jL^j^ Ljl J3 yLal^V jyLL 

^a Lp yu Aj>t_>- L J\-P AiJ V J bi 0 J_p ^LlJ^Jj 1 ^ ^>-! J 3 ^ . 4^3 lj£- \ ^L-ws^sjJ 1 L _ Lb"j Lo c Ly-a 

^3 J ^Jlli A^^L>sJlJ Aj j^vi? ^JlU 

.^L«L*Jl Aj L^J_*lp jLb) ^iJlj Ajj <,j jS^\ AJj J&j '^LlJlJjl ^ ^ ^ ^ w 



s-Uaill 




! Ol 4 jS-JL^- dj>t-Ju L^jJxJ ^(j> 


i ’ L> 


Jl 


|JU 0^3 C—v^-J 4 *oL£- 1 Ob (^j 

i Jjj L~J1 ^ JL aj 0 b LoJi c Ij _^_ j~ _ 

>li^> iJj ^ j , 4_S^>\j>- ^jj» aSILJIj o^lil aj Jjj v ‘Jj>sJj ^Ujl wt t 

jJJi /j» LgJL^J <:<L-oIjG jybj oljl-*-* ^5 |^ 

<_ jJj£- cLJi3 ^ izii-l ^1 O-’ljL-Jj ^^51 L^jV li 

ji) 4ji j_& ^ju ^aj jii LjJL^ t(Gcodcsic) ^—'J 


(j 4>» 


» lx * J 

JO 4-Jfctjl 

*- V •* * 


ru i ^ lj>e_Lo . * nJlLijJj t * rtj ,L~. 
^.. ;; • J 


^) 
l_J y 


j^v-*>J ^J-P 1 w ^AJ ^ yL^A y L^23 ^i-P tj L-5"*^ " t$' ^ i^_C 1 ^ 

>*^1 ^Jlp j c/^j-Vaj »,_ j*X£- vl_Ji3 7tla_w*j^ 14-J-P \? y. 

l£S\ rJa~v ^1 p ,jJ~\ ly\} ^ |5" lull) j i be- 0 ylj pi yL^Vl $ ^oJsaJI 0 yljjL; 

OwLA jl AjL*Ji>- 0 y 1^ |k5~ (, ^jV' jS'y ^Lp l jth jA ( jw2jj J *\ 


sj£> 01 vl—w>“ J) . j*^‘ 1 0^>J! J 1 1 ^-AJI V ^ 

4jt-JlJ jLkU ^JJl ^*pJl iaj>“ jJb jL^li lAjfi OLi kj\b-* 

r v * V AiL«w4 ^JLs^j jjl 1^1 JjjJ-4 ^1,1 li J y ^jA jyZ-* ^ ^^2 



• i A* 


-jU »JlW 


(^*^1 ^*Jl J^iJl Jl Ca^j 1 £+ m ^ Ja>~ 

o^JIaJI ^Ip <jJai> jl»»»* ^ ojJ? lil I* ti 0^** V^ ^ o SjL'—» jJaJ jl (iJb^C. Ajt jS'• 

^>jJr IJj pi * JjAH J) ^sjJdl oijjJdl (j ^yJl JUjJI Jl ol^Vb JJSj ^Sj&S 

jVl 8j^Jl £eJa~i L$Jp _jXj (^jJl liajyi-' JlP £oU- Jjjl—Ll j-* . J»J^ijl 

V £jl^t ^ dJlili « r *ai^w»)) Ja>- ^ J^iJl Lg-?>i* jJflJ L*jjl* 3 ^U^iwww*j t* 

.JfV^lJll jLwmIIj AjjLl> 1 1^ ^ * 



V^yi’t 3 J* oliUU 

6^ L>-^ J* ~^> d 1 Ju 4jL**^ j\4il 

4j £-~j* iJaj j>- J^J Jajj 1*JLp LL^1>m.4 Usl»- V ^Jl 





• IV 


tLdiil 


cUaJ 4JUA-4 Jb 

jda-* ^U* I? ^+AZ«~j> -Ll>- ^ jJaj? clJai Jb jL-w* 

Uiij Ol^UjU 4 ju jVI ^ Uib ^j^Jl bjbiLl aS” y>xJwl 

Jjlij ^ujVl ^LjuVI ^ oL«j;01* o^lil ^LjP ;<L*l?Ji <L-^**jJl Aj ^bJ 

J Ol^jJ' Ob o«*lil Sf>rj ^ U( .3Ujl Aj% fc cUai ^ lbjbjJ- 

^Jllt jSljiJb ^UuVI ^bja-aJl ^ oljL—• bf tbh jJLa ; «*21 

* 

oX^Li** U Jl>- jJJ ^iiii . oSLbt ^j5 jJta 3jrjJLll yJ^J aj J& ^ jl5" 

Jt>b- Ja>- ^ jJal oylbJl 0JLai t Ajib:* Jfy l*jjy *U?I oylb 

< Js> 5ylbJl Jb 01 -^UJjVl - viJUJl JjlJI ^y* LmsJUo iili tobuVl *La* 

* * # ** * 

^ jwO AmAmai ^|* X ld3 jl ,^b*J^H ylj J^ilJl £r Ifl **j ^ip> b»A5^ i 



• o . • 


•JL' 1 ol ^ ,L- 


Lla -UUL-' jl >: Z^3 


^ ,1UJJ' 


lL’I 




iji 




l 


n . 1 y? 


-^>-' ^ j-’'^Js—aJ ^ L_- ^t ;?.~ it tf iP jL~JJ 


■ 4j' « ;Lo*JlJ^ a ->J' 

^ - Sr 

. ^ 


Lsj>“ • -« *-£-^3 tJS' — J? J \1 jL—* lx>cj ^_>j 3 L>\-JLb jLx-« 3 x^,- _l>- 

J‘VJ‘ cUai't J ^/aJl j* KL~. ^ *Jl3 U jJU - iU. : ^ ^pL :j jl50 3 J 

.^:V 



i-a— J 1 j *aJi ^ ^ »L-?.,./' j^.l—* yJaj' ^ 4-9' -\j*-L; — 
^ r\ . . . . j j J'j *_ 


■ J: .La*- J 1 . *-U 







b-plJi Ajylsilj Aj Lj yu 1 g — a' ^jfc i®L*Jl Aw_0_!L Aj j**OxJkl Sfl^vjl 01 jI wLa j 

Oljl-Vj Jo ^_3jL>j jjTl f.^>tJJ * J^ 5< LLjLj>- \ J-* p-PjJl ^lp ^L/v^" 

lyL l& j&\j ^—oiJl J ,1 c_jTl^xil o J\ aJI SI ^jlip 4J j- ^ JO^laJL) Ajjo>J^ 

e t t 

jlill ^ (J j-L?Vl a ll jL A*l*Jl O-OJl Loj . J ^Jg-a JjLi-J jljL# aJj cbjSLi-l (J ji 
jl £* j 4A0 a^Lp ^J 5 " o-b>-lj ‘^rj-^ jliiC. J^j>- jj-b jl -bjf J j L^. J 

JjIjI ^y* jjb j 4(V .Jyufi-flJl £pjj) jj5\J ) ^ \ O o JjS wL^? j AjI .JbSi? j!l l*-Llt 

O’! yJj Jp olil J>O^I juj2>\ 0^>- C-j joJl ^9 J ‘ ^^2-J 0-^5"” jil jPl jii 1 

. <L®L*jl 4*^_oJl Ci jjj £_» Jjil> Lgjl Xsi)l J 4 j jl ^Jl ^1 <_bTl^SvJl 0 3 ! jiOa ^3 JJ j~ 


bLJL>- jli C(_£ J>j 0^-4J . jlSLa^jl ^9 4-w~_p j-j^Jl oljL^i^ f- j-JaJl A*J^I £-0 jl -b^J 
Jli IJCXjii^ /■ cl all ^9 4^004 Jg ji 2J>- ^9 jy^i ^b*J ^ c j^zl\ ji ^ JU ^Li-flJl jl 

£ £ £ a £ 

Lo jLoi it j.^Si jL—« ^Lgtjl ^9 ^*_^OLs jl ~bV boLil <J jL Vo b®l*Jl 4u^O-^ 

jjv-loJl ^1 ^O’xO jl ^b'V/ ^^-o-OJl j3 jQ tt c j *j2 <~)V b ^J g * ^ 

bli j\ j^>tJ 43 ^L^lIL; ^Ujtj yJr j_4 ^Uil f.^JaJl jA jl bl oOJl 4 I 0 

, ( jj>j*yi j-® JjbLioJJ o^vJLj olL^ ^ ^ jJLj VT 4 0jJw? ^j\y^ cJ? 

^*1 4 ,^jp*x0 f jj 11 jLS" 1^1 V* 4_& 1' ***• 1 Li ^-wQ - j i j^ 4 lJ J2-SLj Lou j J*. f- j-JgJl jlS"* jli 

* £ < £ 
jy*-i 4jlljlP j j^ J-?-Ij jj>~ . J n b 1 4 bJS ®1 j ^jojl 

^^>«oU OoJlj 4 j JbUgJl L^Jtilj^® j^jCj jJJjJ j ,1^0 ^jLSJl c j-JaJl ^gxJJ^ olU- 

*e£ y^V' 


^Jl ^>oil 4 jjj 4jU>tOl ^9 ^-woojl c. j^p c^Oj il co^liaJl oOA 4 jJj jr 4 .^ 

j kAjp yv^t . j 1 Vi j- ^^9 ^ - ■ si ’ jiJ ^ j 1 1 4 5- Votavj 1 1 j 1 j ^tJ j ^ Ig ! 

t J jai l V_jl J>jl J Ajl^O' jlo?“l j-« jj jjol jSCoj i . ^ooil J jA±Jll\ v _ -^-^i 

bjUgj y Aiisu j^J ibo L^j jj3 ^9 iObj* j,jV' bAL^Jl o ji-1 j*V $ ^ ^ ^ o o ojCoL* 
jl C-*jl j c N ^ ^ ^ AO LiyiV jJl ^^^oojl tJ> j~S A*j1o» j» ox> 

j_4 j U jj I 1 i& t L>- O 9 j 4 aj 1 ) I O - 3 Ljj Lo^ [a ic r -ys-oOiL I ^J“*“^ L '—^ ^ ^ 

Jvj Aj j^oJlj 0Lil ^9 A-oigP 0jJgg- Jp (jLil j-**Vl *ijLil Aj ji f-Ljp 



• or* 


■ *Jj I -.5^ y*-i \ 

j J * - j . -J 


tf 







A./s all ^>X>~ 


jlS" iJaibl ji ^»g-Ui A— f LL?jy ; !i AjjcJl 1 ^ “Id a?!i ^l!l J y/s l i ^jO. j>ti jl Q>15 jLfl-ii . j ^jjjJLJl 

^j-a aJL>- U.j ai i A^-Jp -<2-^ Ai»*_Ji tAl->b*'LJ9 tJJs.L>- jJb .Igjb 434-o^ulJi /^-a jb"i 

p jbaJi ^-Si^>tjl ji Vi t>^i*Jl ^9 L; t-& j iL^JLjljb ^1 ^il rcjLlJl A9 yiA oV^>- 

. AA^-bLll C^iJjkLbii c-LjI ^9 0 jA ^jA j£\ 43 Jj jS U J-9 

Jju 4jLi^Jl ^L^^-bfl __ 1 ^JiJb br* li?Lj ^y>-b^ b»L*Jl a~—~-L i Ar*5 

ol y~^ jw<»j»- US c ^ ^ * V 4-Luo o^» J jl o^j&IJslII oJuts yA ^LlJajjI jLLb -Lb c^jbjb'l 

U^ 3 jj J*Sj . ALi ^jLoJDl LS ijji jLoj^a c-LJajljl ^jSUx' ^9 jj jj 0L AJjLj /jA 

b»L*Ji A-—jJ\ ^9 A^bj y S $\ 4 J jb i bLxJi iJw* ^JL>iJU^L) 3 jit>\ 1? Si objfc J! 

.u»uu^--Ji \~A\ j>\^ j\< 


Jfc jl JuV j.7*JI ^3 jl ^7^* 1 ^ • 1 4—^ 


lii a_ill j.a’i 


b 1 APj^vJl Ojb lo y>- aS"^- J <Sy^4. tjruil ^ A^^jJIj 4j jLv Lob" 

j yT^>o V jjJJl ^1 p bJJS aA LSLxJl Ijl* jli ‘.'4jl3^ jJ^ 3jL_3t?j .L^j J <Sy>cj 

J^LSjJl i y^-t bSLjfc- jli ! AJLS- o jL*j j .La <LoL?^ Jb- ^jL o>- w ^ut3b co y>- aS" y>- 

,'j-a Jj^f aSLpL| objfa ^_ib 44 —oLbl jjL-i- » 1 L>V 1 \ 4 JL?- \za ;1jl1I 

L^jjjI jjcbo L_bsJ t^Jbx-Ll ^9 4 JL>-Ij.j^«^ 4 _Jbi^ 0 jAu^> ^3■ : l?> 

A*i Lc, — a yA t^\ \ ^IsLdl ^9 ;^^ r l Ll 9 Jl* 3^~ j^JL \JlX\ AbL ^3 ^o>-Cj 

bJLl ^1 4 _j^Li-| Jl_4 ^ lIS"L^) tJl^bT bl La ^*j 0^ l l l ^a — A .'^ a \\ JjA 4 jLilsJl 

bj iL>- iSL*. j ji L>- v Lb_9 ^ Jjuo« ^ bJL I (-biLib j;. b v ^ ^ Uii) Ij j L^if 

bJLli oLj aL>^j*j iiy>tJl ^ \JU bli ^Aj y>o jjLLzj C-b Lei 4((C-^>-)) ji ({vb j3)) 

J J_^j Cwbt.^L ji jJL>7 Jj>-1 oLb jaAU^A bJL^ . b j^L aL>t3 jXJ^A 

. j s $\ 0 jjfc oUrL iL^Jli iJju ^jA cJLdj b^LiJ ^7 l3 !. 9 ! wbt .^> L j\ 4jl ^L! 


b' A^j 2 -Li L)b" L> ^,-j lL \ g. vs a i f' jb~jj Jb-i Jb * - a Li ^ |ji Jl ajlJi^ * 
b b-Lii Lo Aji ^Llbjjl J3^a . ^ Ibv.i.a bj^L^ tjbr j ^.,a;;, iVW a L5"L^ jlSb 
bXLbT jJjli ^Ai^-b ^ bl bf j 1 ' bob;:* ap jibSH jl 5 " iil La 43bJ-L>Lc 

A>t-jbl J . 4-jiL>tiJ j+ l? *7 a Jbf ^9 4ji ^1 C^LLlbL Y jbvJj Ajt^/7 I' jl5" iji La 4J jXJ* V 




IjUjI p\ ,7tJ jL 


O t « 


. yjbbjjV ysl^iil 

.y liJl j j yJ ell aLS" C1.J 15" LI lj fl3 0*)'pl j a3 JjJ ^LL bLsLl \JL w« LyS'l*^ 

aL 5\J|) AjhLi-l aLS"^ (oySJl J-P yyL-jL 3 Jp yL j cyL^ y yA J jJls y aLSsJI) 
A^bj t^jJl Lufe (Lgj ybb yill AjiUL 6 J 3 JLb yjlj cA~oUb yP yj yj Jy- 1 li y 
4^jLi «^_iJl Lo-fc JliliAjI dJlS" jJ 4j'V c( i [./?<ii' 

bx f 'A* ‘'-f^ JJ A- 5 y« tA^jij Jjjtlb b 2^^ L® iLo^r (Jbf y o^y^yil 
y^l toiLi-i job c-b- \S jb-VI y° ya*j JaJL^i^s L>ty>w? >Pji lJub 

A-i JaJL-wo (jjjJl ^Jhuil fyb^Lb tA*oLi-l Jb by yr' 0 ^ y* ^Jl y-*J 

aLS"j y I AJl j oil aLS" by jibsjJJ yjbbjjl ^1 Jb^_ib ^L>- Jij . L^wjl> ap^-LL ^L-p-*VI 

A*^aJI A C^^Ur L» JL* ^1,1 \^a> yJl AjL^-JI y yj tyilSciJl ljL~a ^1 yJl Jjb y* 

y *>Lb LgJ AybJl Xq-JIj jI ^ y-b_: Il jSJl£\ y» A3 Li Ojy^l \Jr y 4 bJJi ^b*r bij tA^UJl 


jW;* by*-r^ *•<£ y~l ajpo ‘Lyf ^yr^ y^^* yibxLl lbw« Liy LI *L*jj LVL 
aJlLL-j* IJj>^ aJL yL? aj>-jjLm^j a^Lx c^Lj^L^"L yL; LI JuV br 4 ^^ ty;L-Lyl 

^iy>-J toJL>-lj Aob ^ LglLL ^1 I g "a °i y^a t ybJl I g * L tf j CP^>cJ +/3 fl?l ^3 

b^L L^-^o2j apLJI j_>-i^ |b ^®ji cL^JLi-v^l ^ -LfcLiwa^ AyL*Jl a^ ^ 

1^ jL apLLI A3^ ^JLuj L-uL-vJl a<>3 ^ $^>- jil *w—3l j-i*! LI f ilj . b ■ b!L aJIj j j5" oy 

ajljLJI A-oi ^ ^__J!^ll j j tAyLJl JjLL jll __it^ll oLfl ^ aJ yb ojLil LL^J- 

a jLil |b” Oli j»\ L> 1 ll I wX-*t> ^ip c-LjJ caJLJI apLJI 43^ Aj ybJl OjLiLfl i^jLwjl (b v r > ~! 

byJ^^ 1 bvj^^ AoJiJl 3 I yi LI ijLvjfc^ aJL ^ Lorr^^by. ^L^-l ^-^ aj 

t o-L>-lj AjL Lo-^-Lj yj jLil ^yjLx^-v^ AjybvJl pbol 1 , -31^ll Lli 


APP b J^l ^ip AJlS^Lw Aj>- y jl */2 11 AJ^bvJl I ** — 1 lL 0 J yu2 Jl oL^ L^l ^b^-L" 

^Ip jtj L o^LJLJ r *J yj yj aj ^ L -1 Liij V^LbjLl ^ o y^l aj>-L^JI y -4 *V-L AjyLi-l yjL 
Lli ^oJL>-lj Aj L L^JLa Jb bv. Ai^ljLil ALjbbl Aoi ^3 __$l^i,l ^j^jl Lli {.£-*& yil li-^ 




cOO« 


sA-Ja all 


V 4ylj l-g-O* ^ J/°.^ I ojj& ^>“^jl *,_^jJJ 

^3 Lj3j>-I 1^1 ijJj \jjt> J» ..\s j Jj*p 0-L>tj L» <j£y jl ^3-£ \~* 

4-4j c4~olj£-t jyU ‘ V-Aj ^-Jijull y jL-Jl 

. 2LjjL>tl! 4 j J&j |^3 ylU j3l-XlSl ^Jl_ 4 Lg-3 


4_P^w ^1 J-^2j V C '^ J - ^ jL~3j j-J>^w^) c >" jL~~j 4 -LjLJI jl vj*V 

4iL^.« ^ 1 -jj^ AJ ojLi^'l jli <•^Lp^M ^1 .iSy>o 4 jl^L*JI o— 

. . -I 
LrV 


JpJUl} 


. (y f> *,r3 )' 


]l J>\i c AIjIj 4P^-j 4JwjL~J^ d^jl3 bli . dJj>-^ j 4y lj ^u23^ 0^^ ^ 


^jyj J ^aJ\ ^t ; ^j iAS\Jb^ c4^aj J 1 


i ji I yjfc> i_) 3^'-' jJ J^rC-J \SlA JjfU j Ljj \ 


p f' ^>dl^ <U^jjLuaJl ‘U r *L-Ji jli r jL~Jl l_— w—o *^J c L-yrJ^lj 0 -b*-^j <LjIj 

jJ 1 0 \ l_*i ^ l * _» 1^231 43 L^_a 0 ) L3 \ IT ^-/2-tf V‘ «-^ 1 iJtSsJb ft t -J 0 } L*>' 1 l^ *-* Lj tC 3 * y 1 

i3? > £ ^-J > > « ^ J ^ j > i \J o * " »■—' 

(jl ^jy; lj4*J 4-LyL^Ji LL^3 v,_3^ J-3 5 JY^ j ^ J ^ 1 - ,-2 1^' J> L^-Li 

J^S"j-w- 1 y£J^J t < U-jL*Jl 4_«3 3 aj>-i dl^a ^ JS-^- ^r 1 ^- 1 

. L? y r?!b oJj>-1 j AyU ^3 jIa; C^ljLiV^ ^ 


! J^j33 jA^i i ljyi-t-s3 4jL^jJl L 4 S' j L^Jl l 1 A -„•>- y j l ~ 1 i 4_L^4_^J' 4jlj>- Lp^ jA ^ 

^J>- J jL^Jl J A ^ \l ^-Lys 0^ 

tr jL—Jj ^ 4JLyLyJl C--jLS" jJ ^j>- 4jI t4^wOL>JJ *U3 L- C3ob> jJ 

^ __L-5^^ ijli ,*w ^ A^2l» ^ip 03y^-y» 

4j^iL-wJl |jL^1 __ d\ L^J-JLlww^ (43 pL^J L>co ) ^tr 1 ^ J;Lij 4J^jj^Jl 4_^3 

■L'-r* l sf^ ‘(‘ U£ ' L - t '-*4) ^3' J^^-: 

. c_---*-«j>c3 c^LpL-Jl! oJ-wvoL# L^jl 0 -4 '^** JlJ C-^j 15" ijl Lo-P (JcL^jj |Jij 33j 

U jULJ L^o 3 _31 ^j,i 3* -^»-l I^JLL^j Jl>-I J3 43^yLwJl |^Lvl , 3^ ^ll ji 

,4_yliiJ yL? i j^>' 0^33^ ijli ^yduLojia ^ryipL^Jl 0^ 

l - < ^ 3^' J// 1 Oby^ ^Jl)’ 43pLv 3 (,43yLJl JjL^jl __il^il 4 _pL^ II 23 - J}\ ilL* 

4jjJLl^ ^Lflj^jjL) ^jU»J 0^ 1^5^ ^i**^ 4-U?lj^-^ 4»ww^jJ^ yjli 0^" 



• o 1 » 


-O 1 7KJ )lj 


Jl JLp iabb! 


LL wb Lo^wJ i, 1 9 ? i 


Laijj .ijiLi -1 jL 4 4 jLL^ oLpUjj' JLp *_._Lb bi 

0*V jLjj*^l ju ioL jjjl ll^J AA^J—w’ 1 lJ-w*-' *_ 

t i iJ £ ; 

-13 4 C jO ^ 0 j *J U 7x^*0 1 ^ ^3^ 4j 3 li-1 L£ b lb LoJb a . j (V 1 ~*l^2 


*' jli bb 


hl&}\ o 


4 wUi3 <L 


b ^jJlIajJ jlb\-J 0 


. lL2> 1 • -A '- 1 5 -Nj!_' 


t 4 jsjJt aJLp apLpLJI ^yt 77 jj \ Y ap>j ^3 cb VbJl obj& bp^-u^b Ai • 

bj ^Sjl bpL^Jl b^ bj>-j b3j . AjJ^pIS y9 (.oLwoJL! A»o3 Lfcibjb bPJtJs>j 

tb»L*Jl A^-ubJl L*LC Aju£ji Ij2j1 jy-^ ^b 5 ^ ^ -* > ^ J J .T 0^Pl5 

bPbLxJ ^bjY' .vp r—o-bJl r Li’j' |jLc f Lijl ^1 p apLj cju^^ ^Ji c^b-bb> ^LiS' jLf 
^ Jli A^.J . ^ j)l\ ^1p ^1p bp*> Ip" 0 -^“^ aJLsji j\ bJLc. ba-Lii* 

Jy ipJy jli ^i^pL^Jl jUiVl bb'jLbl ^Lp ioJU]! 4 iaJjjl bjLbaiJl b^*>Lll bJajl 

a_bjJl ^~b& Ujbl I3I3 L 4^3 Lb A^ob&l aJ b? t*^j I ?r W ,jj • ~a 4jjJb>ejJ bbLpLi ip oLpLvJI 


0 bP j^bJLC. 


^3 a_X 1 013 ba 3 Li! ^ Abob* 


J 3 C+Jl j^v-a LijJ^>\jL4 jjp (, k lr 4 J'^ OLj^v^o 4.,^i jlAilL) 4^ ^aJl LjLpLo yLlf a 

: ^c_L 2 ^> AlP ->-^1 \lb LoJ-u c Lj>- A ^>3 J-P ^_ *0 J 3 L^_*^ 0 

j * j ^ *” ^ * " ^ ** ’* ♦ 

JL*j —^ Lo_Aw\j>^ I i ^a-^_-_w*-3 iw‘ L* iy Lk}\ bl \&* } t JLJI J+ JS\ JjjV' ^L; ^1 r -u^ 


iLj Ijl -^J .Ijb^ 


J\ yj j3 j j>^> ilL^I o-L a t /^! 


^5 OI3 CC <L^2J' AP^n>> * _» ij j3 ip^p_wU - 


jL^J s-LJii JU, Js- 2i^ J 


l <A!i 


* ^ Ij 0 


^,V'J' >IU! P LaJllP 4 <X > 


Jj V aJ j^3l_L) A. 


Jb qA 4 t,^ 1 <b- 

• S s ^ 


* -1 ^_f^LJ i 


^ 4 L ^ ^ 

" j 1^ ^ 


<-PyLpaj jJia^ j i^Ljb ^J> J' ifjlaJ' ^j .JvLiait o^^i; di-^P ^ iii^P 

A$"c4a£ <3^ “^^V- C>*i^ AA^aJ 3 jli *^-b j 






* o V* 


sUaiJl 


<u!p C-jC — «_« jU -J'« jl5vll jl JJLJl jIILp'V' jl^" \ ° 4i~o li « 

« ^ > j J w* * -> 

4j 4_JL ^>- jjii jlS” jusj caJ-p oJbxj Lc. ybj Vj 

jbsJj * jL» y\ jb LoJLj to a-5i' ^ wOU^Jj j .ii C—ilS" j t4_^?li-l 4***^! 

-*wJ X-b? ajl ^ ^-dP . w 'L;Jj^ OVxjJ 4 <J'LajJl ^jl * tv^J^J O^jjbj V b*5^ 

^ J>- ;4*X*^Lj. 3 OL-O^" -^S« t^alxJl 4*^*J ^ v^JJAS" 

U&jJwVj Obx-ajJl 4*1; ;i— O^N-ll jj ijLajjl ' jJi£~ ^3 bJJ-2> y o 3j-3 4*3 4P-'^ 

sLJ^I ^ jbj^ilj jbsJj ^ Vi V j .4*3 V' ^ y}\ j t i > t *^J r l 4$"y>- bL^U ^ ^LdL; 

^ UJl ^j_p c-~j-bbl V Lil L >S j .i L*j^ ^ oJj>o L* i>o jlybj Lo^ji Jj 

4 ] ^JtdS V 7 * .,/?) 4-alxJl 4 .^.~p3' ^3 \ bJ-3b^ L-)ba^jl j* t\ ^ j l Lg-pLd 2 J>-l d)^-2 Jj- 4 

•^p Lu»-^_3 *-XjV bb J .i IxJi ^jL>- *jb»jjl ^j-P iJPjJjNtb' <J)\ 

^jS" byJL^ o^XjL^ w 'Li jw Lo j t> L*U Lj^ laj ^ ^ ^ ^ o 4j_^ Jju obijjij jslS^il 


- 5 LJ .1 J* j\S j}\* - jJcj V ChIj* > Lp 


^^jLa l^J JjLl^l JL 3 - JbVl J\ 

» 4 ^ ^^JULww^ j t ^*d?Lll ^ J>Jj£ ^ Ijj Jj 4j1 J-bj ^JJl ^ tJl-boJP* b ^>J ^SC^U-O 




0 jSO 1 sjs 


/jA J LflJ jJ C-L^P^M jO 1 k_)L$ 0 j^JLA yS' 4-3L^? 4 LJ ^ ^Lo—Ji ^ 1 CL> I 

\ y^> ^3-LP tjJJwiS" j^.' j t U- j j (^_£ ^uJull jj ^Li j 0 jJ± jJl ^ ^-A La^ y CM 

oli!l > jpn^Jl OwLa ^u2*j CM jJ-jj iLp ljj>7 l^jicf L^jSsJ r *<wowjJ^ <u*ij *^>s-Jl 

.^A^OujJl J^>- .jJ^jVl LoJb Ls^2JLJ \ $>h*J ^J,! <.Lg-*~£M ja ^ \Js* r *^Lii j^XJ 

L<>J5s 3 tL^~j LJl <_y yi^M ^_a L^ji J^\ ^jLta ^jj ! oLj ^ji-JLi-M ^ Lgjl 

4_uaJb>- ^Lp LM jj ^jja Lji l_P Ji S $\ {* Ljli J y^ 


j^j Jb ^Lp ji j-5j L«wUp L. ULc y -yCJl IJla 4jLJL>^ cJju^M *^>t-Jl 

LoJCT \ J* c-L-^VL) 4j jUL« li ^>ejj l^JLS^ ^laJl ^J1 j>“ ^1p iS y 3 

4 JI ^^jJI ^J> ^JcJl \^>- O’Jb y\ oJLS" 

f y>^\ oJ-A JjtJ ^LJ LuioC Lg-'V a>xJ*M 4ib>- 0 4 I? qii^ ^>0 4 C^ ^aI I ^>\\ j_M 


JuL^J (Proxima Centauri) 


S>J 


>LiPv 


4 J -1 

i 1 


jli t Li U L5" 4 


Lgjj j j * y=r=-J^ /^-Sj j c J^> j ftJL J 4 -wU T r 


Lp 



• _*jJJ ljL>vJ jtS") 


E^J Lg-50 LjjlS' 4^U ^_Li ^JlJ>tJLil ^ JLw) ^ <_ 1^ 4_J a_v^ ^aJ LS»i 0 t-XxJ 


^ \ j \ \f O * 4-U» JlLa ^ .(Milky Way) 3 jUJ' s->>> : sj^' a 3 4^?L>- 4jL^2j 

*-<^>r ^ ^-flj <J jll j» CUj 15" 1^1 AjLJJl cp j 3 j j g la * PsjT <U I ^^oLsJi Jaju 

^(Spiral Galaxy) aj jjU-\ iy*l{j dDi Js- iL«yi j^i J* w bs_i ^!p 

oJl* (William Herschel) J~iJ^ ^j jwJl aTi ylli yy iaii 3 jJLp 3~\P Jjtj j 

o o Jbfc jjb ^1 ddi j y^a JjL& 3 JP oliL~-« j jl LllL?l ^ t, o 

*-L> - L5*^r - ^JLJJl ^^3 jia3 jl ^^-Jl <-3y»j y^><Jj ty^jyU^jtJ) ojJk J) Jjlj) ^ VI L*L^ 

£_y>' 3 S ^ 1 f jja3 ‘Uj^ jtJa*j L^jIj 4 o'^5? 4J^ ^_jjJl 4 jL« 


014 


1 ^ 


7 Ijl* o -Xt' ^JS $ o ^ j tJ 1 j^" 




^ ^ y — * W ^ ^ ^ ^ -/ ✓ > 

l5_Lol wV5j c*Ljj jU-l y^j3*5'l ^Jj>-V ^_3 Jks]\ yy> <_ j ^iijlj llg-^ w> 

. ^ jVI oy^p ^ j jig aaj jl jlSol 


y^j^oi I .^sJjjJl L»Jjp 4 ^ ^ T * 4JL*» ^1 (l Ijjl /jP 4 JIJ-I Uj^ j>- y * 

JjtiJL jJii .5o*>-yi 0 ^ ajLU' j' (Edwin Hubble) 

|jU j^5v-oJj .aJL>- AjowLi' oliL^wo 1 ^.9 tc^ly>t_l^ ^5-1 ({lj^-5")) 1 ^Jp 

y^sJ cOl^>tll ^nj oliL^Al JjJl>- ^1 ^>-Ij^ ^ jlS" o jyd\ oJj^ oLyl ry> 


J w\Aa) 0 wA— 


J LJ '_^ 






^p j* ^ 4JjIj L^jLS"j; oij ^> j 

^3 ^ Jj>tJlool y^a ^j^Ss-qJj i Lfc 0^ j . *Lo ^5jl L^JLp Jj 0 J y^}\ 

^LJii OjCjL^a jS~ ^jjl ^2 ^ljj>tL^V 1 */o a 0L5" 4jli COJLjJi j O yaJl 0>l ^>E-oJJ ^jfcllajl 


t|*->tjJl jL*l o-Li ^ 4iLJ.l 4 >e_J 31 jJl ^LiJl jb Jj>- 1 j .AjtojLiJl o5-*s 

a*<x5" Jp ._LoJi*j ^|j Iip o^Xxj ^Lp iS 0(jtxJLJl J-oJi*j V 

^>oJ y^« Liljtl y^5"^ *Lj j 2}\ x j_>tjJl jJuS* . (4jVEi>! 4^- LgjtJlo 

oJjJ L5LJLj j*j>ejJ ^ 5 jUJJ! \j3j\ 1^1 iJJj f i ^ -a> 4*ojp j^S"l d~j(S" ji i jSs>- 


. Ajs-L^I 4j>-j3 43 ^j<- 4 y^« Jj^Vi Lp 



•■n- 





ji u" 

4 

d y* j^- Ju^jJL Sjl*JI^ a*j yifi tL^U 3 . rr -: ll £j \_jll jJcj 
Ifcip A—Jl 4i\—Ll JbJb*J £JjL\ ^ jJc$\ IJLa flJbiwU-l .cLaiJl ^ ft Ji^kJl 

a-iSn 


















Lr“j^ 1 j^*i' 


1 V • 


f 1 jJJL Jjtj L^ 

L^-' - [^Ju 


J 


^-*Vl jV ^LgjL*I OwLi LuJ-p Si' o^-iJi f 5c.I ^S a>- <_yL^>- /^jTj 

^ 1 y S JI 4_j yaJl ^ ^>cjJ I —_j3j aS 1 S L Lb j Li S 4 . L^ji$L*^- a > Lwt^>- Lll^_c 

3 wUi J^-4 1? o 1 1 ^ jJ>e_lJl 0 Jufe f' jj b y^Sj a 4 l^Pa ,*_LLj ^jJl y y y 

/^Gbl ^oJ-j*j ®j^ ^j^>e-Jl £j jjVI oJjb Cjb lji a! LL& . LoJL otLJ?VI 
LuSJ AtJbbl oJ*& LuJ-p SiSj . aj j2i\ LgjjjLo JiL« L^ojj oc.LJsVS o-Li L$J O' JL&j jl 
0y>eJkS ^ j*^J>tJS ^y» JjJjJ AjLowJj aJLolIS oJuh Lj yy\ tali cLlp 3y>ti 
.LbL^Li as>x_^2 LaS'L jj jJJjj 0 j Ljli L ^ ai Ajlita-ji LoJta c. 

.aaLj£- cL j£- £-~~j Jl Astatal aaJ 2 JI oJ^j JjL^ 

J5" ^y jtaw^ Sc^>- VI JbGio V o^yGi jroJL Aj Jl ^^>«-JS jl ^^Jl Jl*J ry^> j 
/. »-, * * * ^ VI Jlc V 3 ^yGl j-ytSL ^4 i_3Vl ajjj luplV:^s Jj c>^*Jl 

c 

O ^ 3 /y oA?-S^ VI I^ a > aLJJI <y y Lb j£- Laj caLUI * Lb ^7 .^Jl ^y>Vl Jb"* 

J-P S-^—« oyf J5* yjj tALwbLl ol; Ss^Jl1\ ^IJLpAL^L Lg-lJj to lJ^Jj 
b&S y ^zJl ^jj>c-Jl jap jli ^r'-JS L.glili ^ill ^ j^JL; ^jL> ^j>=j 

.VL->»I LjLoj o ^ L: jJL “>Lji j ^50i 0 yOW? <iLL VLc 0 ^y>cbl LOr^b 

Vj - f- j} «b>)l j^-4 bgjbS"j LJ ^Jl Aj>-jjJl Jl liP oJ-jw ^ jJ>tjJS * 

4Ab>til ^jj?>Vl f^S jjl ^jA JuJjJl i]Ljb jjLb jLil UVj — , L^>^«lj>- ^1 LjSs_L‘ L>.jj 

C y~ ^ jA ^ 4j I l_ S i^LS yj 0 L , I ^ ^ ^^ I C ^ ^I ,) ^bl L*^J I ^ J ^^ ^ ' ^L^ S ~ , K.. ^ ^Vl 

Owbxj LoV caJ aJ^SJi jl JVl Jl Jb>tjj aJL i ^ L>r J' ^jA j yS^A JvL>- ^>» o— ^Jl 

cj_J^Jl L^Jl JL>tij ^Jl 4ji_3tbl jl JvLS 4^-^jJl oJLiJl JLp JLlajj ^ ^ 

x&Li^ lju l^j. oyr ji j^4 Ji ^^SJJLJi Lpr^ siii t(Spectrum) 

.0 y>^bl J IJu& j^P jJjLjzJI c j ~h jl 


^liV I L ^JiJS ^jl>- \ A ^ k AJLoj ^^3 ^a . 3 y>cbl I 3 j! j->- A?7 J-L C ojsJl I A-& L_L*Jj ^ 

jj^yy (^Ji Lu ijzL* ci' O' (Gustav KirchhofF) *-> 

aJl Jb* tA^-j>x-s-jf -Llp 


>_jlUo_p- 




^1 y l*il ,1 t C 4-j? ALP 

v l c -/ y 



• ir. 


0 j£)i £jJ 


* * 

6.1a oM^jjJJ *£^1 6 wLa gj u a . t 

• « 

. 0^15" ^L*-^b t^iili —-~ * 

jdCb jOCj ^|Sv^» J^3 £t**S»l *wi-l^ iM * Ap w-JwtM ^«4 * 

dJ-^Lio L«j t oM Jk A^JLj t «y-^»%4r^ Jj£" cj/a)\ O^li l-b j o j\ j>- 

.j^-SHjJJ Ajj\ j^-\ iibLl Si lit; iSsJ- LCJb jjb ^ cJtL>Ji, Oul* j-* 

ajljl* Utjjl lib* CM Jbj- ^^Jbjib bibb *i yj> Jli ^IstjJl b*>M ISI^* 

£ 

. p-*r <J>| f>r Jr 4 SJbJl CMd-b* ^JJj>xJ A5j to^ *>:y* yJ> 

c 

SliJl d-bfc SJjliC,— bJli L . Ljj jz*~l CMjftH AJL*^ <bi ^2lC ^Jb^-p 

.jt^*jdJ ^^-1 ^ ^^b*ll wL»-bi — ft j>«jJ^ ,^JuU ^ iJl^Jl CM jJVb CM jJV 



JL>^_ ^ *^- 




l>-4 


>j: 




• v i • 


i ;b*j' 


O i j a-JsJLaJ^ l-L* Lo-U>- * — ' „■ -Jlj 

> O -/ “ • ^ w- - J 


->Ljj 


ja L^—oii JLvJ^’l iJLa jui ^Jyj' iLLp ^ 

cl^l SbLjJl aL*f cJli bv^r ,LJy£ 


sJ+V 

-' L *S 4-JbJ' j' JV 

„ * v 

j . _vJ 1 .'.oilL- oulaJJ 


IHHH 


■ 





<7 


-V 


w>-L U^- J.J. 1 _ a * 


^Vi 


{jt-C.\ 1 


A ^ Lj_’ L 


.(Doppler Effect) jkj^ •' j_*^' ^-'j' j ^Lj-i.'' 

Lli ->- ^.‘ j P ^.C^« 3 '1—v.* .3' 1—^5\ ' A l_P i L"-U_V- ^5 aiL* 3 _^Cp 

> 'j y > > - • > ^ ' \S s j 

U ^.CP J) Lo \ ^ _l>- U * l] J \ aJ>tJ 0 \ L~J \ yC La -LP J| w 3 ^ L>- *Lo^J ^ L^j jJ 



• *\ o • 


0 


* « 

L^Ji ^jut. iol> y* VI Lj ^jj ojL~*JI ilc*>. oJl>- & 

j> j *■ , 

«*—■>l£ J>^ J 4^7 J* ^IS" Lb* 4 j jUL* .l) jPxSj djL~Jl ^ 

4>-L*J5*j ,4j23^> ftj Lw Jl CL«J^ 1^1 Lif yuSjl (JljJtfl ^r <Jb^ * 

cjis" iii ti>jfcj j t J*\ y #jl>- ysi o-^aJi ^--aj_j 4 Jlju)i ^ ^>b:>yli i-u- 
Oilj USj cIajj j Jaij Ujljt ^1 J^aJ ^yjl olar_jil JUp ©Jbc-* S^L-i 

AjUii^j . 4Pjv>Jl ^wUi! A^aUs ^Ur ..i . joU)^ I.JA ^lj tj Lw Jl 4P *v» 

* 

d^fclisJ ^ $ C — iJLfc ^a — j,o| jr^l < ^I^T y* ^ £ jH/lh tJU* 

L^jlp 'jv&jcj j£\ jji\ J\ ol>Jl^l?l x~& j ^ ^Lii ^ o 

. S^LjzU d ) 4y^ 

• -<o 



y,> o a ybU^ 

.jvJtil y^laj ^ll Jli tJUbl£.U q \ s ^-\ %2 j\*t Jil il^fO L»Jl£ 

. J jjl3 j oL?r *il OU JJbC~* obr^ jJLa* ily>- L*1 

yj^o Syb\j9 jjL’i jiizjj 



• “l • 


jsjti I jUj j£\ jU 

cJl a^Uu zj^u2 Jl j*>L>-j-A (Jl jb\ jli ^*w<aliLl J - ^al l ^ LJa>“*V US'j 

c^-JaJJ oU-^il Jljlsl Uj wjXLwJl jjJJi ^ A * J 1 * ^j 

c EE 

Ul 4 »!?U j AjlgJl JJLP j g !^J ol> jil oi-& J ji?li ^AaJU^ jl^Jl /^a ^jytJl &I^J U *Vl 

^S>xjS ' Ua oL A$Uv«a ^ U 1 jJw^La . aJ tlijjJl 5jL^jJl JJLP j^. 

Lg ^Jl oL>-^il Jl^^l j jSJ^j cC^-jIj J LjJ £ J Jail ^jA ol> y* *^Ua 

If c — c 

lw\j Ji ^^tJl Jl OV' cLg_*JUj Lg-^Uj OL^^S Jl jb\ li-& 

jli jt-» A>-jll Jjl lT^ jiJS jli ““ oj-^aJl aJL>- ^ Lo^S^ — Up Ijjc^a 

._a .U 11 j ^jUl AjL^jJI 0 U 7 ^lj—^ Aji-i? 


J^L>- cL^jLil 4~j J-^J cJjjliU^-a ^jLSj colj->til fj-JLlsI ApUv£> ^ AjU>~ J^U {j,** 0 * 

f Jf 

0jjJaj ^Ull jt-U*^ jlS” C^-5^Jl ^J 4(^5y>j oly>ti 4iLUSi O-^Apl ^Jl oIj-^-J1 

L jUda UJ^ Aj->j jl £3 y ~lS JjL* jli jJJSbj C,lJlX <LJIjJAP 4 jL iJ^_> cIj ^1^>&Il jl 
L^-! ol j >til |» b* -a jl iUUaiSJ a>I a! aU-LLa ALOIS' Jij c^lijjJlj j j-oJj oU-ijVl jy* 
jUta ^jA jS' s $\ aU-lUlU !Llp OwVjclw^ y>*ij 11 j2j oljjjtll vji^jIS" J^SJ cc-I '^l-^ljl 

_ jl5* Lcl J 4 ljl jJUS' jl j j*qJ-I Aj^I jVl jl-Li» ^J>t3 ! ^ ^ Y ^ . |ljLa> j» 

jlTj ! ^jwl UesJ^pLJ jl5" Llp 0 JL*j ^lj UK” ^>-1 ftjLxjj . Llp 3 y>*il -1^-* £-* 

jl Uil jl t jLJl JS* Jiiiju jl^ US' t<u^ jj* V y lls'L. j/o jl v jl Ull jl 

. C-JjJl J jj» 4 jLU>*J.I djj->«il jjy oliUUl Juljijj 4 . J*jaJU 3J-oJj 

4^y.jU-*Jl jj-SJl ^ aj^SJ aJl oljyJl ^ L?p ! ^yi &jj>-lj 1 LxJl ^wU ^3L U' S'I jlS* 

jL ljJ3^J jl jY^tA^ jU" . Ji \y* jA^ I li-A ^ ^Ss-flJ ^1 ljj>-l cjl 

^Jl A-jSLjl JLi 0 ji Jy5 yLS <u SI £ j^Sj^ j^S*LJl j^SJl 

aJIS U U^j lIS'L- j^^Jl jlS* j} jJlJiJj . Jjf l^u 8 /f J5"_. ipj£ JS" Lf-jLc. 
.^,^1 jj aU^^ jlS' oly>til j ^^y>*-Jl J5* J^Uil ^ySL>tJl j*S ^ JL^-I lijb l _^r. 
aUj>&JL^ C—iU O^Li-l 3 j3 jli J j-Ajla t Is . 1 iJLoJj jl Uil jlS' U 1 J 4jaUii-l 

^-a ^S'l A^taA^kJij jl Ujl jU j} 4jl jS* . AjL^jJl ^3 jXiU^j'S'I ^ l“Ull ^-X-ojJl y*f, 

.Xi^\ J,| ^jujj jl UJl JL?.^j c^JuJl IJU UjLSjI ^yu ^ A-jSLi-l jli f- U-i 



« 1 Y« 


4j d— >t5f loli L ^jtp' ^1 A«i-<»P Add 4 

c ^ c 

A^>- ^1 l-Ltp .b jJL*Jl ^ 1-dJ AjtgjJl ^3 4 jl 9A-uSblO Ol® ^La jAi 4*../g,; 

Oli — aJLJI ^9 jLwO V aljc* a>-^>- <L&Os ^jjL,^Jl ap^ dOlS" til <j^ y 5 ^ 

£ ^ £ 

^1 ^jP l-btlw* ^ jjL^Jt l_L?C&j t^O’jbfl Aotpl ^1 p l£j-^ ^ Aj^L^O 

. -Lb I 


j jii\ /y» d~3j (_£l ^ ry y -J AuSbi-l A jiaJ i j^« iJ j-L-vJl I Jj& JJiC, LdJl ^j^s-o-U OLf 

^liip^l Otf jOJi £-aj CjOp £jt-*Jl o y^]t ^>-1 jl ^9 jl tjOp .j^aliJl jt C ywP £%*Ll3i 

La Jjp /^LlOjjI c^jLiotjl o^ill Aw 5 c^-j>tj o jilt /^5"L» |I Ip 

t/^L-*’ |I bJl (jl l-L>7 l-X5"Ll>s OlS" \ ^ ^ O AJL-*j Aat*Jl Aw -*dJl 4 j^ b ill 

«JL^L jJ-b j cLSoT jJ-b o^Ji 

LL d-*;^-** OwVjJ j>- yUL 0jJ5 d— jLD OlS" 

IS" L^SsJ ^L^ 6 j-*~^ ^r 9 ^ i^i 3 (-lS^ 

£ 

xdtl 1 3 ^J“'" , ' a Ol^-aytl t oJj-bLl s^jjJl o-A^-1 
x>Al /y« AjI O^OdiTl wlSj <. J^-bl l^- 21 Jj Jj*j .j^a 

-jL 0 / ^J,l J w*x5 jjj cO^5\Jl ^ ojilit J^LJst 

jli Lb-b ^ LjT^ .((^bp^H UaiJ-l)) J^aJI J^Ult ^JJi Jp jiblj c J,^>jt C-jLJt 
J%P C.Ju*Ltil tJUb Lajjp <w^l y*0 ^S- jlS" Ajl JLlt^J Ldbc^iJ La ^ ^Jt t^L^^I yy U 

Jp oJtb L^Jl ^5^ 0 -bL-^Vt La jt 

lJUb wXj*“! ^-\Jt jJb c-LoJjtll /y» b a $ J^lj . ^ JLoJj jl LJt Li ^Aj Lll) ASjjlsj ot t-L La 
/jp ijy&x-j Oj0^JL j^t j ^LlJLjjI jlS" Loj*^ c jJ^-\ jj>-La a^»L*JI a^^uJI t yy 
j jjl C^LL^L^Jt i Ipj ^jL j*iJl Jb*-I *• j^0l A*5s^L^i ^wLP 4x*L*Jl A^^-^uJl c—IP Jji^b 

. j^Ji j fL* j*xp (Alexander Friedmann) 0^ / 



I I*rji JJ ijTL- ,1UJI 01 ! 

.AJbfjiljc 3 ^ J,^Jt C^.tJl aJp jib 1 

oji <j\ 

Jda ^5\J |I CQOl Jgll A. 

Ap>Pj j 

tAjli 01^-^jil ^ 

t^-.ws.«.) 

1 /^5s-C ^j^Jt d—jLJl JjJjCj j 

i_jJJr' 

Late Ojl y) *JoLtl]l \jjb 5-t^>-l 

^LOdjI ^!^aJL>tJ Jj*J Lk-^3 j . d—;L 


oL^-t ^\ ^uLoPa jJ-j > LJt 01 UiJ a^w«jJL 4i?L^-Jl AjIp ^ jyy*^ OLaPj y y\ 

LjJlya^ , yPl Oli^w® (^t ^y i L*Ji <_^1 y to lj>l ,^Jy>- y^S \jj& 01 j C ^J Ojiaj 

01 £-3 yj bfl >ej LJI OLaJj ^3 d^jt — <L*Ltjl A*^dJl ob/^Lwa J^sJj Jy pLf! 



_■» jjj j£\ TtJJ)U 


• *\ A* 


* * * # ^ ✓ 

.*1^ LiLjUlS^ Li ^1 ^ ^ T y 4JL^ Ll> jj O^jj 0^-5 4JLJl>- y . lIS"L*v 0^^^^ 0 

. !Jbu U-i JjU jj jjl 4 jjJU^I Lc. -Ol J^ u 


Observer 



Direction C 


Direction 6 


(AjUJI IjI> ) AjUJ) <L; * jJ 

twJi •£• -AJ A-Jyjl jli *LlxJ\ ^oL>eJj A£> J KA d—fli lit 

,«p O ^O-J $ j\JL>fcIl Ul^ A^jJb *}ULoJL« ^A-j ^ * \jJ| jli 

aJI p2 .J dW ^ ^JUj ^Jidi jli 


. ^ ( » I 

Lo*S\3 ^ L*»Lw jjjP- LoJ^a ^ wjj (jl j3>\ ^ 

caJLJJI cUJl jS' -U> cj-JaJl J-* aj~oJL4 a*Aj?~ LJ^ fiSs^U; biaj>-*^ 

I £ 

^v« Lj jki jjjtJl <L^vij .liljLA jl J-L-3 0-LxJ ^J,l Ij^Jij I.S1 L#1 . <ULU\ vJ jP ^ 


cLj jri? oUl4V* ^ J-*-djU pLoJu j^ tji ^wLj 1-ixA^j tdl>7^ Jj ^ c-^ 


^Lp oli^VI JUj*) ^4 coly>jl jy oliL^ii v-JU 

c t 

Jj*^iaj ^A-o 1 y C+S* AjLiL fc^L>*^l j-oJj AjLp Jsi^w^a v_^ jjj s^Jjl L*>cj 4«^aJl j? 



• *1 ^ • 


jySJl iji 


J* o^kj Liy ;JbLy yL ^Lp \j jii\ yL>*_AVl l £} Lr^i 0UL4V' A>L ^ 

jLk L)yS\J JlAi LJIj aLM y Li tyLL 4 j*^L) SjLw-w® .^JLp 0 yT>e-A *_-> ydl jySsj AJL? J>-\ abJl 

d~*L?y LI Li ol>A k aLLaA* y^kj *LjLjJl jlS"y yA_u *V .^yjyL 4iL^a ^1 p 5 

£ 

^ ^AA'bl^ oij*>b>-Vi aAJb Jiu j\i -J^r 4 ^yki Jui) V b J J 1 ^^' diiL^- J> 

f < 

, Jy^aj ■>■ y LjjI oLaLJ-'VI ^jLJi ji A>*i*»y ck-^yJi 


yyP Lj yiy OLAj yi WyJ LI 3 LS" Lp ^y>HJ y k::tl £^JyJi jlS" <Lljyk OyLflJy 

LJ 4JLa d _*J c y>J (JI-S 7 /yp oLlLxji ^ ^uk? -LLLa^a \Al^©JfcL*> A3y . * L*AJ jLo 

y* OLSsj y»i vjLbyS jl5" ^ ^ 1 & 4J_*^ ^yJ3 $43 Aj LLLp «<Qi 4jLlJA y OLAj y3 4-L 5 jB 

o^jjj c(Arno Penzias) ^Ijjaj A J Lj* - ^ oUykkJ Jj Jj.l~ 

CA 5 L>- yLJ 4_ojL-L-ly 4 JL 3 AJI A>-1 L y>A>tJ * (Robert Wilson) j «-Ayj 

jj) LgJl jlsl ijl *yi ttlLc t j...^li olr>r ja jju 4 jj^SA il _A ijl ^.Uj) “(ij_AA 

tAA ) i y LA I U^ ■ ^>7 \q *3 J 1 La A-LP A y^Jj y q yi Lj Jjj ^c_P Jj ^ A3 ^ C ( Aj>- ^ 

y^ju Lj& lA^r j LA" ^*j>JJ jyJa.ll obLii JL& jl \JlS*:S\ j t^kLiJl ^i-AJ jU" bf A' 
4jlyjtJl .->*■ ./?!l aL c^-^eLail lA_*> - - -Ll |A” 0l TtAajl 

cr^j^ 1 ij* ' j ,Xa ^3 ^ y^* 

4 j>-y J 3 ^^oLjl J y Lyy^- J yp- jV' JljjA jl L~w>- y J y L jy 

015 " ^o-^t-vaJl i»Ajft 0^ ^J, 1 A'Lv^ y-> 0 ywJuy y JAj 0L? ^Laail 4 jlL^- <A1^LaL- 1 1 

ll lAjb jl IAj A3y coy^^Jl LA 0 4^yoj>J,\ ^ jL>- y* 

0L Li ykj aLA^ l> 1 ^ OAH yJ(J ^jy>tjy . \ g «** Q ) oA-jJlj *_ ) J^* L* 

^JLp yL^? (jLa ^l-^ 0 j-sLj y y y\ayj ^y 1 aSJa y ^^LlL’ 3yAj>- y A ^ y^*3i jyJ ypy-^ 1 ^ 

.oUl4As r l Ar°^r y JjLja* i LJl j! ^Lp ^ ^jj ^Jly tJ,yVl jLA-f Jb 


^byjj OL" C>Ajl 4 _w^jLJ C3 yJi y yAsJl ^r ./»ll ^y4 (^LLb^ oA_^> y A^yg yjft Lo3 

L ^ :j <_j y-Jb OALjcj vjLkoy^al OLJbyj jLfc oLS" ^rty^sisJ^ AL*L^Ja^j Ay-^*Jjyy 

c(Jim Peebles) ^ j (Bob Dicke) dLb ^yj u*y c0y^^ j 

y* \JjJLa L>-^y\i^ ALoyAj L)l5”y cAjy^Ski^ oLry^b £ W?Lr*- 4 jL*2j LJlS" O'-JJ^ 





• V * * 




- oUa .J JV i^LJj L> Cjj ji< g^JJi - (George Gamow) y»P 

. LLJI ^J,i L>eJfc y-* j lA>- LLiS"j \Jl>- L>-L 0jSb L *XjV i Li! L)L> JijL 
jy £ y/l}\ 0^[ ^0*V1 ^^b.1 IwUfc <J> f L L ! LL-U J iLLb 

£ V - ^ * 

JlA-C j! Vi cj y*& jJi Jp yfc tj\ c OV^ LLl) L* ^ L*Jl lwl>- 0 ~LjL! bj_?^V! ^2 j*J 

^_Llj Jj> 4 jI A^>- ^I co j^S" f i ^ J■ b L ^ 1 Jj 01 _*>cJ c^-JsJI I jjb ij 1 0 pi 

pb aJ jl5" cgJU' o5yi V-b 5 j_jA xjil jPi ^1 p jSh bJ 

^ £ £ 

. UL>- LftLa-JUlS*t Jj Lo^ji \jlL£- Li Ojk-*bjjj ^LjJJL; S)L5" 4jL>Vi 0 Ji-A .jP jb>tJ ^LL-JJ 

^1p L*^? Iwb cj?bji y*bH) ^ ^ V A Jj y OJjL Jp JjJLjj j ib^Jj 

,(j^L>- ^lp L-UbS"^ ,j~b**J j bbb 


^c^LL-Vi ^ V->Li* 1 L*Jl jl ^]p JjVLI oJla ^JS" jli bLfcj-Uj 
Li! jJ ^y> 4j>-^ ^1p^ c<U^L- o^« b ^1 L*Jl Llsj- 4 j! opxs (Jj,! cjiOjH ~Ls 

i^^jij LL& jL$ Jb j . Lp oJLxiyi iiy>ejj cb^til Jb j! LsJuL"l !3>! ^ L*J! pj* ^ 
tLbwiif ^ y>-\ 0 y£- c> V 4 -^^wLL; oUL^V! *^5 I L*Jl ij)\ ^ 

.Li p>$ O' (3^° bL OLA;yb LbJ! ^u^?jbJ! oLj 


4_^Lvj! C—>b j cLfcjtjj j! OL^Xj jjiJ LLi <ll? yiJ! oLfc ju^j j^>-i^ ^<Jp JL^ L^*Lj 


Utx^ JjtLj Li ^r^ 2 --* 4 -^L>L OwLip j^f ^-djLb^jfc. <xL 2 yLi ©Lb -\_*j o~L 2 -« 0 ^ J$ -L« 


Lbi p- <w_^*-L ^ _—w>^>ti jLJU ji a*L ji ^^Ji LLpJ LS3 c^ L*Ji jL^ ILL 

oLLp^i L ^ ^ bJ! OL 4 ^ ,L>c- oy*£. LL y |Lxj^ clbL 

. !^1 L*Ji cj^^>-1 4 J 2 L i_$\ j y>- \siy>- 


Ijjfc 4 wLUjj cL 2JU 1 g a/2JU J^P oJpLp L y>eJJ C^ 1 ! |L (j^ (jLwb y 7^^j-oL Lis^J 


JiAX LobS "j c^c-)jJLIj 4>ujij ^ y-»j* i?LcJj LLS"jj>» Ij^JLj 

UbJp /^Gr L aoLLj LLa r*Lj c~L &j ^i ^pliLLl ci^jpL O^JLl 


JpL <LC^^-wv^ 1 ! ^xjLJL; j^Ll ^LiJ uAjJ Jj LobS" Lb^ O^^lpj .^JwoL! IJL^j i^S"^a 
L^Laj’ jii c-IpLL! 4Pj^v cIj^I j 4iLL! ojii j LobS" ^1 c .L^ l.j ^iLbJ ^^Ip -Lj>j ^"lg 



Jj>- I 


4 iUvw* .^ip 3 ill jl 3 AJIj j jJlJi 


Lo^wLpL-j AP^vj «i)U j ^j- A ^ C^O^Ull ^Ij .jj ^lp A^ULa) .^j A-^U*w« ,^-lp 

ol J^-<>~ : 1 U^ \ * A$U*w« ^ip w *"U Si jli ^-i ^j-^J . aJLj l^~^\ 

Uijj — Jjllljj . AjU /^~>\ * 4^^-Jl L*jfcJlpLJ APj^*> j jJXj IfcJULPj T * J-*J ^ip 

4 Lo.^ ‘>.3 A^UwJj £jo ^ojLUj Lxg a,,'?xj j^P JlpLJ APj^*> OU — 0U>Jj y3 

* < £ 
Jj>-j UU" ULc 4 Up L&-Aj*j *_jl 0 c.1 A>-ijVI OL 0 L«Jj j3 Ub 


^UJJ^ Jl*J IjLfc oJjfcLi LC, 4 j 1 j-Jjj OUJj ^3 j£ ^LU U^* 7^ a*j 

jl J,l 4^ytil ji Uil ^ UUpVI iS^ ^y^ 4 _^p jUju ji oUjJ cJ^» -Ui 

Howard) jj-^y.jj l 5 ^t" 4 ^ ^ Lp JU 2ju t 4 -£jUu« ^ilc 

*Lj ;(Arthur Walker) /jj }J jiki ^ ^1 ^ Ipj (Robertsom 

.OjSUJjJiidi ^jlJLJJjU vJLLs'i 


jl Jj^li ajLu?^ cUljf U1 tji UU k L>oj-C oUju jS 

o*)U^ clJUJj ^3 r-jLojJ ^^jjl aJ*>C (^1 aULxI aJUji^ J jJL>- aj*]>Ij ilUto 0^5 \j 

. i Ixll il ji_^J aUU^- Jpl 


lU^IS" ^Ja*j ^XoJj * UJ^ 0^ * u)Ujj ^3 0 Jj>7 j — d 1 JjVi J 

^jSj>- i jS\$ jS\ ^wLojJi tliaji °J-^U 0 j3 |lX>xJL^ A>-jjJl 

O yxji IAjwJ U^?*J L^_j2Jt; ^ya Ajj-uL 4 ^ L&Jjp w'l . AjLg-Jl ^ 

a>-j^ 0yA_U* APjA^o ^ UJl UU j^J JbLl ^,Ujl ^ Ul .^y^UUsj'V^ 

• y- 3 " J/ 4 c j*-P l5 ^ *■ ^ UiH ^ j3 

c^>-^ jU^jVI jilSCJL i bJl jwLoJj J jUUl JiJliJl ^ jjJl 

^1 J^2 j i. jS li ol 5U" j^~ ap^vj 4JULI ajjfc cA-jpUr' 7V ^ 

, Lilian jJual\ 



jsji \ J£\ 


•vx» 



i L AX1 Ifr - a m. il j>%5 0>lJS' Oli |l UJl 

— *• y£~* O^Sli ^auti ^Js* i»UJt a^JU ot^JLl ^JLj CJ 

o x -5Jl c->l yj* — -U*l dJl5^ UK JU*L£ 

JjuI o j^Jit C-jLS" US j ijJJi ^ Uajl o )y Ai . ^Jl 

U^lpIJ ^ o>^j jleLlJJ 


• * 

^LaaJI ^ ^jljJ V cT^ ^ ^ ^ J jVI ^ OU*Ajjji £Oj*jJ Ia-jII oLLaJl 

Jj>- tLiaill ^J^r C~~>h 5^ill ^ ijjili-ij .^.A>* <J ^ L l a .aJl 

* . « 

JL>-1 ^ ojiL*» lili ^^eJa^ L* JL>- ^1 liiii <u£oj 

* w 
1? i*J> ^ ^iJL)l L*5* tL$jb yj \lXijy*** ij^j^ cii cP ^ j +Si+Xj oLfcl^fVI 

IJla clJaiJl aUjj J .<JL4 otJb (^Jlll Ol^il ^ y£~* iAjJl ^J t^jVt U - * 

o^s3 ?tJLa> a A Js> yria^ aJL>- 1*5* ^*^4 V-b) VJ 



. .^LoP LgJ <Jly>tJL! o! Ju j ^ ^lj oj> jjJl j ^ L*Ji J j^ jj-d 1 

jjj ^.fl ^U L^ j>*>a 4^c*J^s_>- ?t l ^ C 4-^u3J ^ip ^jL^JLaaa 1 0 ^^sJi jl d4 Lj I /^^S-oAi I jA 

4Py\>J ^jA 4pj\^«J ^jjjwJl ^ Idb- <d-wy*eJ ^0\Jl 0 ^>Jlj . 1 ^ ^aj 4 1? i? Ll ^1 jJ-O ^aP 

t 

jLaJj ^3 ^O^aP .^ij !.Jiy>dd*wa j-A 3^3 L*Jl AjL^J 4jlJ-J^ 4 U a ; ^1 jj yjp ^ii tjdaJ' 
(_£AJI j_A IgflS 0 La_X j ^jjJ dJliJI ^ 3 ^a-odS 1J . 4jjJL^- 4j2j j^2j /^SsJ j ^ Lj2j 1 {. L ^ ^ 1I i_4dj>dj ^Id!I 

L&^Jda ^ 1 \jJ^- (Jl JJ V A .,^g tf lli jJJi £-* j) t^bcjwJ OS' A^Jdfc ^ajjLL# 4j \Jr J^A lilp Jj UL 

.(2d Jti\ fL^t^^^JL. 


c ^J,.^ 1 fl v!l ^3 IwdJ 3wddil ,jP 4jLg-Jl ^3 ^1 Ul 


' Jjbj VLAIp ■_ a- ^j L^jp 
?2bl^J N/ La Jl 3-UdJl J r i 


-ddxjj c4jJd-Jl ^ ^LoA^Jl jjj^. 3 - j^ 1 L? ldJL*j jSA (J.^LdJl ijjfc /^p 4jL>-*LiM jl jry-> 
aJUA Aliljf L-* daj tji Ujl 3_UdJ JUA J-bJ.1 i/^J yil JlP l_Jp^ T l ^ ^rL*)^l JJUdJl 
k_p^L>djl 0 *3 d-oi j JlAA ^-LodJi (Jdx-a 3 IJ LcklS ""j .(c-LjajAl /jA L/y*^® ^-^>- o3lll 4^j") 
jIa jlS" Ijlli . jjlli 4j jlliil Ojllil 43 L 1 S" j,-J ^jA j c^bLdJl /jp 43Laj*V 4j^Llail 

Oilil {£, j3 jli ^(jlJud!l jdjca A3 jpS t dJj>dli) 4djt^» 4j>- y>~ 4_<^3 /y* 43ld5sJl 

L)LaJj ^3 <S ^ A^jjj jL^Jj aJjC^J tOJlJd d?ULl /jA ^ l*J\ 

^1p oiLi-l iS <S 3^ ^4 j>- ji-\ <Lo— a]1 ^ JjI 43li$sJl jIa OLS" Lai . 

OLajj ^3 jjr JjLL j a ')1\ ^1 3Judj ^ LsJl jli to3dd ^3ULI 

^) 1 L)t]l jli ^l^Lc 4j>-A-o^aJl dla j^ili ^1 LtJl 43lii5" ^ jjj-o dJL>- J .JliJi 

^JjLiL La j_* j ^1 Jjl 4-Jl /jJ ajlSsJ c/^5^L^ ^ Ip jJjJL 4jL J& ^ 3jj\ ^1 od-bc 

t jjlijl dLaJj ^i 

d^ lp^-*-3l ^LLLj 3 dodU ^ jLl (_j.-L*Jk! dj*Ap 1 ivc -1 W *,'^y I ^3 ^ ^r-*s>r !I ^-fc ^LdJl oI 

A3Jj 4^»Li /^b-, ** 3~* 0 j- 21 ^ ^IJL^ddL Lp ^d^lL ^j dpldj 

jJJi LjV ^a5Jj ^d^l^>t-ll Ldj oliLj.1 /^5 nJT 4jI j^P toJj-Ld 

'/. ^ * j 0 Oy ^ jl^o 3 ddb L*Jl jl j-& 4 i^ytj La JA" jli I jSL& j (.qj^Ja jJ^ ajuJ^ 



♦ Vi* 


^ jUO f-* ^ j U 

* f 

tUi-ta yy ^>5"! a-JUo ^ L*J^ Aim” J^-ok)^il a~—UL /jJljiII j»-Lp a>-J” 1 L)L UJlp caja* 0^-b La 
jli ^iS ^—•^3 U^pf ^ W^yJ /^$\P f jp*-U IS"" aLU Ljco^>- ^ 3 -^ 
jlf j} ^3- Cj* L*Jl AwU k_J?ULlV Aj jJLiai^ aJLSvJI ^4 AjILI ^w 4 tj> U^ UxJl aJjfe f^yoj£ 

. *3oT U ligjl a-\_o-U 

^a 3jUf ^UOf U y>“V^ y>tU^ U j£: J*oJL*ij ji JU*>li laJL <LwAiU Jljj Lf^ 

-LI^ ^-J V_xJ 1 ^1_P C Lp *—J U& 0 ja^sj 01 _\j *L L1 L-wvJ 0 j-P> L-a 1 ^ pi A j LjAN-C ^ {( A3 IA 3 A U )) 
2 $\ ^Xj U.jJ C 3->l jr>Ul <3 j* ^J>rjJl 3 aIj1-3i ^Jl_P L^-L-OU- (^£ j»3 A_-*^jLC 

jj-L ^^o>sjJi 0-V^3 tAjUJl ^_AjA U ^p7 jiU t<U j^JLU C-0 431>- ^ t_5T^ f 

4_J Jk\ j»U aL>- ^ 43 joU d~>- L^O jij_a ^ |L>j c-w^ jJ Ur jO l ap^-wj 1^1 J jp*- 

g^LO LxOO cU y>tiJ j^JUu# oLs U-Ua < Jl>- —->ei eUy>Ul ^ 

OJUa ^ toUjU^ oJj& o*ly>U Up Lo-3 <La Ijjl a^lit yy jh ^-Ul y* LOxa 

s3 Uj 0^aU £ AwljJl OaIII 4_wcO Oli jJl ^ & . LU-Xj LjUutJ aUU^ yL ‘UjI j-b 
cj,>- UU LaU^U^ Ulil oJuti (U aLU ULU>\ Uli tAJ^il a-oLrJI Uli' U«U ^US" 

^ J U\-^ 1 U Ufc ^Xj -\j J , j; .-LoJi! i 1 ._ 2 > UL Li' 1 Aj j 1L ^ \ y y Ll i tL^&S' ■ ,-a j?A3 11 ^ 0 j\!U^ ^j-A 

J3 j t J-*j L^-UUSLj > UwsJ t* LxJi j vP ^ ^UjJL v^Up^M APj 4-L2; 1 *3LL^ 

AJ_P U^Uj aJ »V^ OLc^--^Ul ^a y y ULjts UU>3 . jv5 U ^jO I i LU AiliU -U>J ^a J^-a A- 5 y 

^l^j_ b - ij^r ^jwsJi ^ a ULU ^ \a^ UloU? jiuio juijjj’ (Neutrino) *j y U 

yj y y^\ *-^LUU'L' v^jUtU^ ) .L^jLUU^ — U>tJl-U^ 0 jy^ m 

a-J jJ ^jjl Jvj^j o! jUtil jU ,( C U UlJl v ^Lr C—>- ^J * —A2J 

^^>-*^■1 cU y —ji Cj y>y\ jLxl^ jJxJ cU^L>- 0 ^3 L^J Jl 3 » i 4_U ^L 

ijU Uli .^LJi ^3 LiiOjJ^ ^j_a U^* f aLaa’ aLU ^^‘^jJJ 01 ^Ji) j>AiAj 

^3- j (. UL^ ^-a j . AjU^ jJ \ 33liJ iJ. L>wj 1 -\j>- l 0 ^Usj ij 1 U^ 4JL5" O' ^ ^-U) 

( 3 I Jl jj *^f i L*Jl ^ 3JiL.i b<3f ^'-'U^ _ " AjU^ 33 U I^jU? y ^aJA y y^>\ aJU: UU?\ 

apU ^Lp aj*.* ijU ji ^ 3 -j LISLaj ca3-LC ^-?ULV 0 *^JUa^ a--o3J^ 

. qj& ;li!| jL-Jui-iA jL 

C" y ^ ~~ c. ^ 



^ . 


jja oJjJ-P (3 d.L.Ltf. ■' cO jP.^0' CoJjA?^ jj»' OjJ—P * 

c Jj_v3j *j ^b jjl> bgOJuiSb ^0' ;Ajj ^X-0' 0r^^*O^' OOXOU <bL0jJ' oi> ^oX' — 

, 0 pQ 1 ^i-P O^OC)' <b^>.JjL4i .^Lp '/^oUJfc ,* 00 *- 'JXjT s 

£ * 

4jl !(yjXl-0' Ob*Jjji rOj-£ ^ LojT) ^bb^O' ^3 7^ 0 ^ (* b*0 o' J,J OX 
yO' o^L* ^y>r j 0 ^JIjj-jlII bJis tjJLlJJ ^iSsj V <bff'jJ' ojlil j Sjlll O' ^-P. 

. <Of'w0' 43 LL 2 JI cOJX ^w*O0 Ojct 4,_jLjrJDs_' A 


t (■ 0 V 

cbObjj 0 i bO' p-Lc O' < bi?oOo cOo^bJol' C-J-J JJi.3 OoOL*j j ^»V' -0-^jj * 

«jk 4 ! jLa Jw> J ,^- jLC * ^ 7" 3 ajT *-* ' Jj' OX^ '^jOj ^ . V X /^ Y p-~-> ^OxX' c Xp c 

A^2-L^zJa X 4_Jl>- b{i-3b2> sO 0 c L l j I O-ibl' j^jU jl O ^4jl ^Jti' 4 jL0 ^3 c 

y- <L~jX 4_Oo 4i twobX j* ^OlLsi' 4 jUJ i ^LolXli .^JuXl bObb 0 ,oO O' JL>V 

^ ^ • • vj? ** * O ** • y i. „ J" 

Jfcs b<0 . Aj>eOj"0' Js> tAj>- Jjxj ^0 H (.^~$ ci' *-a 0 i3 u> ' »U>t_>jj' o a^nJ' 2 

J ' J ' '* > J J J " J ' J 

C «Ai • Jk] ^w\j(j __2 JO -Aj^' ^ Kr iL—J j 4j' -J-L, ' AL?:^ j! a>0' A-3- 0 * a^i' 0 0 ^' 

y " * J y * j J-' _j \_j J y y 

J$ (4wwoL>JJ ^ 1.^0 ajyUj) ^ S ^ 1^0 ^j,' As> r \j^\ -S' o'j *>'J^ 'Xfc 

.^iUaii 2bL^J 


Lw'O ^4JbLiJ' <Lj l. h >J'' O l b oAn-wOO' 4 4jj-b^' Lj?- 0 4-AnOLS ?u -ww, 1 ' ^ a00' ^a q 

v '•■■ ■* * y \ y " " ' y y ^ ■• y y y ^ y 

s\?r O' )^ . > bO' 'S' 4jOb^Lo ^4 oJjJLpt- eLjb ‘bp^rvOi 4 j>- ^ip ^_3 ytJ 

w 0_VjJjXj ^wLoX' ^3 > b0' ^ylii' ^ > b0' 0^0—J ijO' 

0 Ibibf ib- cVO*0 4_Jb UV' Ip t JbVl il ^b ^ i O' 

^jji u_. 2 ui bu o' vJ,O'»oA' ^jb*' o liu J -k’jP— 1 ' 

V^j-«~'l J.I 




iUl! jjkij 


4-*Jkj j_A^J Cji IaJJ J jLa^J £■ i yi, ^ 2l ijLxil JjLa Alla _£_jl JL*Jl _ jLajJl 

^ j^£+j jJl ^ .4j1^\j 4 J ol LiT ajL^j /^jJUls lJiSsjfc>j <.0Ljl OLjL^j 4 J LW 
^ cJ^SsJl ^ aJ^II o2>lii <^>S rj^^j ^LJLljI c-^^L*^* J 
o-^y>e_L AiL^Al o^5 vj 0^ (aj«>) Oj-Jb \ V^V yy La aIs^L- ^ 

1^oj>c_?- oj ym 4 I 2 JL) ^ 1 jj *,ss£■ ji L*Jl iL)LT iSy*~\ 0 jLju j . yi^ii Aj^L^a o^L>tJU 
OLx^jjl i L*Jl 4iLxJ OLT cu3jJl Ijla ^j t, yu& La Jki$> i_X^z j s/> 

.(The Big Bang) «;>kT jb>£V'» -Up jik; <^JJi siJ^i ytj to^L^ ^ Al 


ir ji 


^J-L J L ^ ' j ^ ^ J j L>^a jjl OI 0 j^5\Ji LJL J&j £*-oJ>r L 5 jLii 

j w io:T’ jP.jii TP Jllp p_k>o bJl^-k 

<T jL^Vi JJ oojj ai oU^I kL a cJlT !IL ^jL 



AjL 0 V CjL>tau'Vl JUu Jk 


1 Ol V^5s-C La JjJj>xlJ Lg-al— 


~ t. * 

Ai2_>- 



’ K«jji IjL^j ^cJjLj 


«V A • 


LL ^u^Jl jL>t_flj^n *L* L^Ap- L ba* ^JL*J (Ji^ j-& LL" LT 131 jJJi ^Lp c-Lj j 

i-J LLAp-VI jL L«Ljj&I jJj ^Ipj t jJLL JJs j^A^*- L AAL ^-J^aA V 

. j^jN»U ^oLxil rO^c-ojJl c-J^- (_£ 1 [SCjlu jl i _—>*j *Vjj L^J ^>-L j\jxJl jL?^j3j*y^ 

AjJJu ^j-^Jl jL>tj3jV^ 0\ Jy^ L J iL>0 yt ya U&AjcAA~J (jl ^_^->cJ Lli 4*lpJ 

^Lxil jU^-aJ^M Ia^J ^ j La ^aaJI ^4 J^p- jjL) Lu*«Vl jl jJJ3 

. I^JLsJl L^JjLj ^i!l aJuaVL 


.U^VL jl JjV 4jj1 j>- k>?y jli $ jut#!} IAL-w* j^J l aL" 13L 

aA,c (..^jAp- A-» d-~jL kJ^SsJl Ojl ^j>- 4j>^ jj) ol AJLxJJ <u-wLj aJaL Aap ^ 

L?L^j ojl^-Li ap^j^ jl jA-^>-^ c. j? LAS VI 9 Lx-i>Vi $ j\ j>~ aLa oA 

j A lj\ y>~ <^>ry j?lA>tjVl \jjb oL ^ 1 jj oL^.~Jj a5Lp j.» ^ii ^^LL> 
^ aLLa *oLp y ~-o Liji^L-^vL^Lj cojiLL ^ .L^ ^jU aJ ajJxj aI A;V 


Aj^J jJl <J? j-iJl j^P Aj L^-Lj L~3 wOlL A?l ^lp L^Jl ^1 AjLjQ jl ^L 


sAa 



Aj>-^lp (* Lit ^jJl AAL^w^L-I r 1 yj\ w\_^Jj»j 4 Laxj L^-Jaxj ^1,1 

. A L*jl ^ L^J li _>J J (.0 j\ J^~\ 


i b.^> 4 ojlJj jl jJL*j jlS" L 


Ar 4 


Aj 


ajO> o^Ll (jl wLL*j La-^v J * JXj 


<r t 




A y^p\s j^jp\ <^\y>r\ ajLi ^4 Ajiiii jli o^li^-V 

A > A . jrA. V a^L ^4 ^>- JL>- jj V Ajl 

ja j j5sL i>jilii jl i^-uA jjJjI (Democretus) jy:p ^ 


Atom. ^„ o^O aAL) . ol j jJi yA aLL^- l jj\ yA j\ L" ^.AP r j c^S j L oi^ 

^ ^ j* j^Jju . (^L-uu'^U aJj15 jS- aJL jpVtj - 

^1 ^4 t aJ l ^ ^j? a ^ ^aJ>- <v* jf>j ^ Li Ip ^ ol jJJl jl j^p caJLLI LJl «ypj Li^ 

.^1 LJl sAaLw^-w^LI y \ ^ajl ^jja lL-^wvo -La3 |jc^ t^L-oij^yj jLL ^p 









jjSoj .olJjjjj-jjj oli y jyy oUjyAxil olo^> cYjaJI j 

.(Quarks) ji^ y*-^ ^ L^-—^ ^^iyy^i aaIJjjj 

4 COl.*,>3 a ‘•^xx.s.wvnJ^ - 4jyAJ^ A^P" *w-^l^o—ww^^~ 1 oAA /y -> J5Y jli dJL5i ^L>r 

4j^t_A ^jb^P - A3 1 ^ > ‘xi * LowWN«vJ^ I * ^ L^jLo yjY ^Jl ^ ^ ‘ ^ ^ 1 At^Yl 0J^\ .Asij Lo—s - w*0^ 

L^JLp Alkj jj^xJ“>\J CoLjail 4^^jiA *>\AcJ .(^y>-Y^ a^ L^al l ^yp \jjLl ^2JUJ ICOlA 

YLa jyQ aij . jj/>J^ 4 a>^jl! o^Ua^»j c<*>-^ 4 al>*_Aj (Positron) ^jjkjy 

yy A y ySY« 0 ^ ^ l ./S - a J>ilji^ aJL«IS" a^L^2-a > ^ p 

IaJj cjLi'fci — Lh^Jli o^lAaJj L^lo-«v^_ 

! t jA^Jl 4-oY^P 4. Ja ^ j ^pYAy^ LoA *> — 


Jilll tiij co^Ula_» 


ijY ^4j>tiL^2j Y-$ JiLjAil Lli-J yAJ 


^Owv^J J c4ilS" LgJ ^Yi OY^www^JA /y« y>-l f' yJ |5 Ya ^lp 4*J y^S AiUaJ\ J 

yjL>tJj 0 yjYl yA ^yAyY^ ^^lp AA U j-‘ jjY \ oA^J j*\+/3A jS\} .(Photon) jJj 

^Aj y5Y JA^ AJYaa olx»ww^ji“l /y> j>~\ y yS |j 1-A ^ /3 a 4 4 >*^o * *Y 1 ^ ^ 

4 JI ^li 4jlp ^ LgJ j * ^Yi ^Lo^vJ-l oAA jl yp (a^ LAal l oY yA y j^Ylj) 

j A*A t y \ iiyo j! j jJS ^ya Ll*L~>-l JYY>“ Jyfl y_*J ^g3 v^UJl! J 4 03 ill I Jjj Y 3 3^. 

0»lywjJl I yQ.J^sS'\ ^ ^v-jb^-aji jil ^woj>JJ ^^Jjtil '^3 . oJu^ljJi 4^jLiJ^ ^3 J/u^yLJl ^j) .— 2 - 

^Aa OLi ^oJJL«-a 4 Aj ^laj i L*J' j j) la V i j /^*jjl jj y* y .4-JjY^ 0>Loww^Jr^ $JA ■_- 
|jl>o l 1 1 ^ 1 1 y, %Aj 1 j ^ L? ^ \ 4_^voij yti 4j I ^ Y ^ y& j q L? j J3 Lxi^ww^^t-1 ^ -*- 

. LJLi-« tJ^Us ai^- J^>- ^ ^ 4 -~2 ■ , 


a^e.:vl LcpJ_C > L*Jl 0 j^v. U.j ^yPxJl jL>ejajY'^ Jy^ AjIj £ * 

Ojl L? jH^ c ^yi-^ 0 yip ^>cj 4 j jl -J>- - 

^Uj ^ y . 4_Ay^ 4J-J_jlJi j\j>tUij\ $ j\ y>- 4 ■>? ^3 L^JJxj 4 *Aj^ yl^ ‘—*Y^ —^-A_ 

Lgj ^ 4 <-P ^ yJj ^4 CA Ij ^ yOsJ I j kSj Lj y y3 ^A>tJ <_J Lii ^ lJ jAY 1 A LY 

L^jU lIYa] cYjIa 43lL? oJu^J YlYY . 0>U *y yyjl j oUyj jyJl ^ 

Ai Ya<^3 . 4jlLAA oAjAP OJiL^a-4 oUy«> J oU-w^ LgJP ^=-A) 1 g - t ^0 ^JsL^2J1‘ wJ-^ 

j»^L^2_1i ASj ”^YjyV*J J-yl) OJiLjili 4Jl<i^^j>7j Ojy^KJl t y-JA) ^1 L* y j-flJ I ^L-i: _ 



'jW £ 0 ^ 


•A • • 


o )j&\ jd\ . LaJulp ^ co^Lkil l^j l - r > • * '■* > 7 a-* d-Lfc 

ft 

L*-$J“~ jb^^>r iS*y {^^3 .^j-sJ jj^J 
tOjfjjjJj Ojj^Jl Ji* ®*^Uiail 4-*-*—>♦ 0>J oli jj j^Jl J£a aJiS" 

j . L^-oLa* Jjs- 43 Q 2 JI ^ja ^ol t*x>- aJi5* Oj^ ^Jl ^^fJ-Lc 01 JjV 

^jA oJj-xi-l aJL^JI oJLa 01 JLjVj {aIiS* LgJ oljjjoj^Jlj oU01 viJJi ^ 
coL««A +a\ \ 013 *jl^J-1 Apt^^La>5j 1^ t0^xil ^JLi* j|l, <LoL%az 11 tO*L«**M*^-l A3llp 
J-U-* ^ja Jjl <j^> oiljjJlj oIj 1 jjl ^1 

oljoU jj&S)! 11» ja*> Oli AjlgjJl IwX^obj .LoL^J lil L^ .Jt»^j 

. J^Jb oUjj^JVl JJLiSl a£jU ol)jJj-iJl ^ 0joJ cl^* lg_oLao 



® O © 


j lyi / <jy oi jryi 

A»^Uoil o»Uj^o joUjj^JVl <jy ^IjJl OlS* j5s*Il 0j^Jl ^ 
^ UJt ojl j*~ A>r j2 ^ji»U>*i\jj .3L—£oJl aJUaJI vSJJ^j hoU y jiJl lOid 
jJaxA <z~Z% <*L^jJ) ^$ . cjU ji^iJl jJLdJ J! jT^f^ £j ji 

U^-J AjLtO ^JLPl y* liy ^ j UJl qa olijju j yS\j oli 
GU- Oi^11 ol;o* 




• AW 


i L*jl j jbj j ^ 


V V 

£-* ^1 L^Ja*j ,*-* Jj>-ijjj V o^LJiii oolyjy yjS\ jli y>-l A^->- y*j 

^ ^s c 

jO*_llj lu£*J Lfr.^JU jJJJJj . Ijj>- AjL^5 Oj yu 2 J 0 > GOLo^-J^ 

Ay>- jLyOb Lojjjl^ LfcX^j IJsli y yJl ^>- y>- y* Jii> ^ ijVj . < u*wiJ 

GOj^-s£>I Jj«j j ~- _La_=L^ ^ y*J .y>C!j . I-W 7 { y>-L*Jl ^5\_Al i L*Jl y* o j y,^J 

Ljl *^ 1 ) i j.*H 4 jIp ^3 ^yp\ yoill Lto^Wsj o' ^->- < \ ) \ 4 JLJ 2 JI y» ool^^-wil o-i^ ajsII^ 

.(©yOL^ ^p jhj liib JjtiJ Ol 


■ Jl*j 


iA>- y O jJ-j ^J, W jl yil 4_>- y ^jai>tJj ol JL) V Ul$" aJLj i c LC. yixJl jL>ti^l 4_1ii- 

O? yiJl ^pJb 0 yS Jj>- U 4_>- j ill 0 WA JjU JU_P j . Aj y>«_^ ^ y>uJl j&\ a) y 3 jl y>- W>r j3 ^ j 

ly ^ ( M J^ 2 iJl ^3 1 §J Je yC~» ^Jl) Aj^aJI *J yaJl .y<p j O y~*$ ^ 

. Ajy'Vl Aj yX^» l W*j Lg-JajLj lay y GOlW y yJlj 00 Ij y jyJl [j^y (J^oll Oyw23 Aot>- 
O y5C GOU j y yJl^ COlj y j yji aS" y>- 4ilia Oli AjlifCji A-3 LC.Axij ^il Oyl yi-l OOL>tj3 

I L^Oajey y> jJ^ j Aiilw^j 0 y>- t^L^aJl ^y® jl y r SoT t l^j! A>- ^1,1 iJ^ 

v.yjj>- ^p i^JLiJJ L« AiO L^J O^jJ a?t- OjJ-j ojl y>~ y- y* il VI 

(Deuterium) ' oolji iyi Ijl^ ^.^11 

Ajyl Ijy t Jj>-lj Ojyy^JJ Jj>-N Oyjy o5 

^lll ^jpl^gJl Ajyl OjSs-oJ ^OOLjj yyjJlj OOtSyjyJl y* Jjy® ^ yyiil 

^yJoUl y^>Lp jy» *0^1^5" 0 ^Oj Lo-S" C^jy j y yj j y J y iS y^~ 

OOljy^yJl X~i j y>^> ol ^1 & yJl yyi-£" /y*-L^«Jl yixJl jL>tjJj'Vl y* jj 4-sIjyJlj 

j >- 0 _^_li ^yA A/U 3 U*Ob^"" ^ ^ y * ^ ^ ^ ^ i_\ I ^“*—^ y^~ ‘-^■^ ^ ^ y 


UWM 


OO' O i 


^Jl tOotiy jy ^1,1 |Jl>Oo L^jli ooljj y yoJl aJL l»l . ^ y^^l yj>U_*Jl 


^ vl _tl 


^ y-LJi yi* i IjAJ a jr ^ (George Gamow) ^ j_^ ^ uJy /5I Jij 
jlS" .(Ralph Alpher) ^l_j ta-L/>Ca^y ^ ^ ia 

laj& c!^j j«j l-A ^ j ^1 \jtjl ^ . t ^ 4_^lSCjtJl ^ J A* ^~**~*i 

LaJ^ 4j*!>ViJl <LJLi 1 j^-\ y^» y‘^ > - i t»—-,;ij JajsJjJ.! <uJL9 ? t . : ., <? j jLiil 



1 J’LpxjI 


*h Y 6 


- c * c 
j . jy>Xj ^jVI oljAji VXX* JuJooJLj y»VI cL^L>rj loj 

S' ^oL a!I oIj jj ji |xO ^1 p jl LgO> ^ a b» -"^ilj a ji>X>r 0>l jo (jLail 1 j_& ^3 

-j>- xLaXj! ^yJl LJ y>- /jj» y>? j-4 0 j£j ol oV ^yp-L^Jl 0^S\JJ 3y5XXi. jil 
.jy—i <L>- Y Vr — (_£ jL*u jXiall yLuaJl) , JlILrll yua .Jl jj ji £uzj ^i>- s jlyAl 

^-ol jXJXJ j c4jj'^ aSIX? ^Ip olii tS V r Sj' yXj '^>rp 

.(aXG’ ojl y>- 


, ^ ^ ^ £ AO* 1 O Jj * \ ^y 1j JJj IgjOOf 1 ^/J I ^ ^ ® '-^-^ *0^ IS" «Ai y 

oVlpliXl yP \ jy^ ^_3 yu ySX i j-»Lr»rj jO; ^ julll (jULa 03 yg-X> (J>XJl 03 y!l ^ * 
-_iJjj>c_Ll ^jv^l-L*Jl <_^w^oJ 4P X<l 0- 1 1 aoXl Jj^sJ ^ . O^ Lj ^ y jOJl^ O^\J yJ ^ jX I ^j^-J 0^4 /Jl 
^ ^ oLa jjjc» f yj? ^3 v—*oJl oXjfe ojL^>- O^IpLj ^aJL33 
3 U — (jj y>j aJL yL? l^L; — y~su jl 4 j yt^iJl 4 jIp AjI jy , |jui]L) oO y Ls 

V^ ^ aJL6" aj j 

±!Ljfc i J^Ljl ^oJl jL^tJaj^M JS O ^k$ C3 J J^?]l 3-l^J Jjlxl! jbi LJo 1 ]Ll& a 

O^jJl ^JlJ-l jl jX!^ .4 jlL>«Xi jjisLi! 3jl ^X-l ^Li 1 i bJl ^3 o? j cj« 
^rwoj cOl5s-a JS" ^3 L^J j\y>- A^-^ o 1?>‘ a Ji Aj^LwO» :J ^Ssj jl wl)^' i L*JJ 

.oLfcLjVl IS" ^ L^-v^jj 3jl J~\ A^»pj3 LgJ opL^oVI 1 jl 4_jJL?^ 

^JLojJl lljj ^y>- cOwbwLio A3 Jj jj>tJ jl Jo^' _^}lJujVl J>Jojl jjJjca jli jJJjl ‘ j>r 

4j * A—jij ^Xp j l ^ J V1 y* X L*Xl jjj*L^JJ <j>- ^X-l Ox-ojl ^ya 

jl cU ^Jjl ^ J\ 5^1 jl I 4 JI Lo/il lil VI tJ5^J| iJl^j ^ UJl iJb Oi/ y ej' ^>ll 

jl C-^jlJj^ 4-J *j\ O j-Jb 4 ] j ^JJ ^ yC ^L>cjV aJ^Ls^ . jii» oLj j jX^-J 

C(MH ) jOJO^L* O^JCa _y^ i Lp ^ j3\ jilp 4—Jlo v ^1 j j \ 2 w 

^wLoJl y^a o/jL y J-3 j^SL U; fyS l uJi ji (Alan Guth) oi> j-V' -u-^i 

j Jjt-C. l>» 4 X 2 A ^ ^JJT Jj ji jjl jl ^p*jT ^^Owa.' aJI ^JoJl y-a p yjl lOgJ ^JlJij^ jA>- 
y yXL* jX)yX - 4 X yA 1 OLpLjaj ai i IaJI ^123 juij jli oli- U3JJ . Ju) \1 a 

OV OlVj .4-jliJl yy 0 (jV 0 ^^ yA I jJL^ T ♦ L £■ jSIa ^ ^jy^O 






^ l*Jl j 


a—jl t_ > aJiijl 4 ' 


I ^>t-oOj La _^Jj« LC i J>e_j2-j I 0 -LoJll I 1 Ajb> Jill 4 j>t_Jj j I ^ LxJ 1 ^3 <2J L a LL ^ 

JU-I j Jl ^7 0 L? Sjljj 0-L* ^3 j . 4j>«jij jjLP O^L .^ip ' - 1 -*- 1 

c4jI-LJ 1 .^3 4~-jU>tL* j^Pj 4-iLj£- L>- 3 -XP Ljj JlS j jl l <l^alL?— 


.(10 30 ) jjiOl jl^Vl ^ ^ 2LJl±J\ ^ O-by 0^1; j *_L : w - 
^j^SsJl jLp^jJjV^ /j# iaJL? OjlpLv- 1 ^J2 j Jju j tAjJjjl ^3 L-j? j I jLji*-jj UL* jj*j a 

^ jLi La jl 4J_oJ j^Jj*. jjjj J-*J J .f j^jJJl \iA ^ ^rv^LjJl ^j&*± « * ^Ji^Jl ^LLl - 

LaJjJPj 4jLgjJl ^ J - J^‘ Ll-MJj>“ jjO ■ *!-* ^>A-oOJl ^j3 > Ltjl ^oJOj ^L-_- 

^1p w~L*jJ L-iLf ^ y*~ "V. oU j jjj^L jjt: > — i 3^'I 4 j«_L2j ^Jjl Ojl j^~-\ Aj>7 -O 

A Ljl * .OljjO *jJ jO\j ^3 IjuJl^.'^ t LgJ-w‘ 4—^.-L? Ljca a ^j\Jl * .jjjj 

tJ^ jil ^ *>'Ui ^LpI L^jLILT ji?La ^ oJl^j jJllL jl Vl ^ Aj^ clu oJuoJl ^ 'do 

. cL3Lj?^jI jjj>L£j ^ *3 ^jL oj>- OwLojJl I-La l_L?Lo—- i 


^1p jL^j^'I ^ 1-jJ ^4 jL^_J| J 3 jJ^LJL ^o2Jtj ^3 ^JlsjJj jl oX<oJ! IwL^J JjV jl5" 




JL 


c L ; i jlj ajjl ^ L^jL? 1 g.^ a > ^s- ^L?LlLi ojj*> jL-g-j^ cLji t Lj——o 

LaLc ^L^jij^o AS'^ oolj 0 j\ ^.11 jlLLjJ Lo.lS"^ .L^^^Lj oolil 

j* . 4 ^>- Ji ^ o Lp^ Ojjl ^>AJl cJlU -1 ^Ip j.- 

2J La JULP 4 4jLp^ 


SP y 
. ^ 


L^jIjO 4Py^w‘ jli 4jLa>Ji d_J Lc .? jl^:ll ^j1?LlL1 




0 y Lnoo L^J ^Ji oi-^i jJ oj IwL^j a L<—^oL>x_Ll ^ ^3 y *_a A^J O 




^ ^ ^.jLji-J L»L>^>“I r-^^2J Lg_)li t jl J 4_ljl ^a ^jfNw<0 A jisLjL wa 


jlj^O i,_ W^J L^oL' ^S' I Jjp JJ-LLll ^jli yj ol ^>til 3-1* Lj> . Aj 

.j»lp Aj>~ y JJ^L V L^_^j3j 0 ^3>til ^0\j tOljj Lfc^S" jA J y>~ 0 ^ lL,,^ ti ill yl jj>-L 

L jk^\ ^3 C-^l ^ * ^JL^Ji j jlp 1 JLo C—9 Jl jjj£ t i 

oSj* ,,,-j 1 d >) L^_ijiL>- y ^L C—p- tL^-vjjJ ^Lgjj ^j>c^ , 0 ^ 

Lc. Li^Lwo 7 t . »{ j i y^LL ^ Ijli 5 clj2jtj Lg-iajt*j L^_)lj0 ^ol ~.^z a 

j,l jjA yj lL>-LaAjl Ij^a jj ^lpLL IwLoJ tAjLLsjl -_J 




LLO jS\ 


» A t 9 


j „ A^-LJl a jl y~l j ;OAj>- j jJLJfc aL- 3 jL>t_<ajl [pLiil 1-L& aLo j 

tO3lj0 y -Li Oy^U yiS' ^l>- jL*Jl iaJtL? ^_4 Ail .jgil ojlyO 
___ ap ^ L—v—o—0 J-L« j*jP- ojj-s^ y oljLjJi £-<k_>tij \ JC sjbj .^liPl -fP- LftAxj jLiJl 
^ Jj>- i \ > \ j** s )J\ aLL>^ ,?. j &j\j>- yi aLLJI AiLLOl ^L*_pI j tj>yi ^j-L-^JI 
c3-Lojj 0j-lLJl (JjL>*j ^iJy 0yUl y>03 0 j y Lj-»^ 0j3j 3 I yii O^Li! 

.yoio o yui tj jL?^j j tij yui o* ^ ^ ^ t1 i^i iii y -lsji 


^a!jjJp o-Lo 0 jjHww* yJa-O aoifc OLi cj*^r yiLi yp LLljL*Ji ^oJpyJJ 01 Lflj 
-*->^01 jULL^ LMkll 4 jLjj y *) .ooLii -Li aj jj^Ji c^*^LLaOl ojl^j*- *3 Oj^j 3 I 

^-joJl 3 y^ OIS* LiT Ail oLa-aLil y*y . y-VI c5jyi 3 yyij a5\JLc <j^iJl jj^^j^-Lyi 
yi tt L-l aIiS" L-olj LiST aO yi Li-S £->- ji^ . ^r>Si ap^-u —j o-LLjj Aili jLi I 

L3ol j (/jj>c-L ) ^*->*-il 3 y j^~ A>r j -3 t-ioi j Lis' j . 4 _j 3Lii -L3» ^4 01 JjSH ^y-^oJ 

3yyi ^yS\j 01 y*^ (J-lut. 3yyi j ^cs^^ ljjv^ 

y L&3yj Lii-^-L-j L,j yi'yi ^^>Li o>> jj^-i'S'Lj o--<x>- L-^o-i' y 3 ^j>- yj 

. 0 yj \ j-o-^ /j- 4 ^ iS ^ ^ aj l ^ v jj- 4 j 


^LiLVi 


c_Ljc]I y oSLi-l I-Ljj 3Ajli 33y^ -Ld S i L-LP^ 


•<s j^~ ■ ° y* jy* 0 ^ t at y l??^ oyiJi yLSvjsf^ 

jS' l y L^yy y^ 4 Ji‘ jtv^llp yi *» ji-yi ^j^>o -lli ys'^ Li ^ 

iiiJs -i*j o^>tj l liix Lie-s^y toji y o l ys'i 4i ll? yy> y LJJ3 
y iL>- yi j ^>tzJ jii yp y Ajy yi y^uii ^ys l ^y* j-lj ^yi 

^Ip -Ls cl-L^ Ljl>- l . . Lll 1 La^j j-i y^ A^LisJl ajLp 

u^p 3 j:,j5 0 yi aj vJu^J ijohn Wheeler) Jjj 0^v.\ ^ 


01 *L/y’ a.; OlS" JjVI *a j)->H OL> iLfc Oir Ljlp l^Ip ^lL 

, ll L- y* yA o yy. & j L'sj i o i j i _y^' ^ cLlSi o liJl U t olwr ^j-4 o yi, $■ ^ 11 


4j1S 



y^Ji y iS ls ”j ,y*jiJLj yjj yji oi ^yi yy ot^j 

4 j>- g. jgii jp ^yy aj is ^yii iwij isy« o—t—y i /l^ y i a-^i ^ jV Ly 



m/\Om 


^ L*JV J jyWj j c-lj J 


La jl A* ^.laJl Jp j^T^J ^ jL-wO^I £^1-1^1 4^vw^- j Ar^ j-« 6 0,0 J tA~~jj - 

. (J? J jj jl oJl?-I J A£3 ^ jjbl jJaJt £*-oJ?r t jb~^b '■ A 

. Ajbbbb jjbj l^ll L>e_^>lj ,^*jb djl>- ja $. j.Ml jb (J^ 3 - 1 ^^1 Lai «* 

^ ^ flj 4JL jljll j <L«obbL> oJufc ^_)l_j jl £3yj \jj\i CaLsw^>- p j-jd' jl L-j? -_? 

^jA ^IpI d) ^jLJii oJLlL?i Ihl JjJj>ti]L)jj .^ejjI j >|/3 ^ jl ^ilail i^JijiAS Ljj y bJ ^ 
^ 41 c 
013 ^_^ LlaJk i AjLgj ^ Aj’ti (.Oj^^i\ ^ ^ JjLu2.ll _ jf^r jl - .jj’jbfl ^-^2—- 

LjjJl 4P ^Jl oJufc .40*^ A<xJ ,y> ^jfl AJSjbkjl Ap^ Cob" lij VI t yLJb '-L- * 

[Jug p*J\ ji^uKi ^A-j 3bLI oi-A_*X .^Jp jr^ *"_^ ^I APj^v .-bo-Ixj ^ t(*0 ^y^-11 AP 7 —*_ 

(.AoL^jV 4-P-j^j J y><Aj t J-J 2 JI oLo^vJ>- jl j jJLSiju ^*lJl jlS" .40 t-Jj AS'j^ OO 
o3Jj£ aS'ja & j^./gU d)i j *5 j *■—■^LbcST ( d^d sLgjUaji ^Jp j^p Jo^bC jl -* 

ap^ jli AjliSJl aJ U, li,:<T ^j*J' jbf Ihli ;aJ ^Jb AjibJJ jl ^ju jJUi 1 j 

i 2jL-*^*A AJP jij i ^j A ^ ^ A &ja ^jA ^3^ jj^So jl /^Ss-C, ^ 

Cambridge) j^ r-Jjjy^ j ^ ^J /iV' j ^ laJ1 ^ 

jjdL A^iii ^jco^ vLJili ^l^dl ^ ^ vat a^ aJLL. (don. John Michell 
aJ 114 jl v f l> (Philosophical Transactions of the Royal Society) 
/jp t^A^Jl jT^vjr 0 j-flJl Artj^L>- ^ j ai ^jido \s, A^dvLoJo* o jyS^ aJj^ 

^J-J2jjj AjsJ Ij 0 jA <^Jl-L^l ^1,1 Aj>Ti L?^ /jA ^J>*jjl A*_jo jl I LS ^ J ^TC” ' 

jjijlj jVI ^b-^rVl oTft d^ 9 ^ . 1 Jldcj ^jJl jl d^ j-j 

.(Voids) isy'i ^Ul : jili^ L^jV 


^yii j 5 (Marquis de Lapalce) ^ ^ y ^ 1 j^ 


era •Js A v ^ 

((i LjJI A>j ^iaJLo)) AjI^ 


lj3i ^S' ^JJaj ^ AjI y-Au L«^J tol ^s£2j 
aJUJI j jrC> ; lg)l 1 jjfc jr^^ 5 


jbu ^’br b^i 7 b' 
jl oLjjjj 

w 


Lc.j .^JUi cAj" oUJA' 7 dAi <uSCJ c (The System of the World) 

4.1 ,,i^? flLl t_5^ ^ 1-^-’^ J (t ^ ■ fJU 4 j) 4j y*^7 O 

c 

^51 jd . oL> ^il Aj jlsJj Ojy^JD Jj&i ^ d^” jl 1 j-i jOUP ^w^LJl j^ail J*>V>- 




c tJaJ) 4POV i^ j*j b Jaj ^ tJuUi JJU c- y^aS\ ^1*1; Jl 

i-jSli-t l^ZPjv* jli ^ ^1 p( Jl ^jlial ^Jl ^iJil LI .oIj 

^-wj d) ia lW :* J!a r »> O^JjjL)I JaJL«J ^ c4jL$J1 ^ 

I c 

it-jJai I ^ A^jiLi-l jjJIj AjaJT 4_*b> 4jjlaj ^jIp J—a^tJ jl j .Ail 

4-***wlU La 3^ AX^Soi 0*biJ L* 4.1 -i a* .* «**-1-^-^ C ^ ^ \ O 4_wj 

ajl- (Robert Oppenheimer) oyjj y <->^ J-^ JW*J' 

.\^m 


4 4 

^ uu\Ji 

JjJJal La lij ^T&i V ^ aJ j-Xa * j-A La 

-HJ^ 1 **r- C-* Ji 5 ” 1 **T~* 

< a » 

oljL%v> ^ oSL>- Jt£ jouj yrl^jjl JLpI ij* oVI L-*J ^Jl ij^aJlj 

,4jJ^ 1%-S^dl tjSs-i ^l j) a5sJL*JL* CJlS' J}j^ iaJl jl^*jJl ^ e^a2jl 4*J*I 



iUJl j j L ' * p. ^ 1 aJlJ 1 Of I \ L^-J-' "\ 


« A V * 


(w3 $.LjI aJ-ju ^^jLajl t^.LaJl ^L^eJl A>*_aL aJj&LiJ £_£ JJl joLJl pb l-Lfc » 
t^>ejJl ?rl?.v /^a i^ jjJlj jLx^ajjl Jj>-ljJl ^1 *>LJl3 c- ^LaJl t_j>ljL-~^» ^JL>c_L3 C^*wOwJA. : 
^SsP.) . c£j-^ 4 j>cJ^>.‘ ^]p 4-oilJj rc_w^j ^_1 /^aj 1AiLLT ^Lfl ?T jt_>cJL!l ^j/7 1 JV; a 

C-O^Lil j£S"l . ^2 -Lu LdjX P jA j 4 rg S) pA j2> Lv^ AjLT j A*oLi-l Jl^ Lr^-' 

J SJzJ • (l£^1 A-jpL>- J b>tP. y*jj ^£3 1 Jl! j t ^il /jA Jo\ Jp 

J?jjJl ^1 v-j^t-Xl ^lj l ?T lg . ,-JI /^a «, ,J ^jsJL C- jy L - ? !I tjj 7 LS 

JL4 A_Ljl^> A>-7^ A-O-P a^la3 a ./J » ^ - \ ^_j>t_Jl ^pLojO LaJjp^ ^-jl !gjl AjLp 

£ 

V_j tAJb>-b JaJL-wjJ oljL^a O' ^rj-^ ^ tojjiJl ^1 p ApoL^ 

■ o>-' *r* j't>* 


t y^]\ Xj.; i I jli tv jjal\ JJ> I ii y>w; jl «. ^ jPf V 2u~Jl 4j _ / iaJ liij 

A-jiljf jLp v Ja ^ jli A-Jp^ . jJJ -0 ^-ial^o jj v ,-j * 1 >U 


_J a v-JJl * ^A 

• > 7° o 


. w ^ ^ 
t waJL! <.a] 4>- ^4 jbf^ajjl ^3 '^jh^A A —Ju ^jL& jl ^ ~-ll j*-> c A-^ 

431^-1 j AaJgI.1^ v_5^” -U&LjU>* L.. -?;J Jyt-'^ 1 

i ^L_r-^J1 i, j J[\ \ ^ jH ^_>-^^^ SjJLS A^j>-jli^' 

v j-JaJl ^Lp ^ Jj lL#L>- AxJt-lj (X) AJww^Ji AxJti^l oUpN^iJ^ 

jlS" Lk ^1 A*JLi ^ t j^Jl AxJLi- oybl]? cb jl \S\ J t ^ 

^a a 4 j!-?: a ji b^l llij ^ o * * iLpL^iJl jLJTVt J^-l Jij . JJ ^U' 

t I Aljf j ^_^Lo ^ L*j A^bji aJ t L> yjp jA p 13 ^a-*_»j I Ljj I *vX$ Lj I Loj - " t c- Lo-wj l 

tv 4 rti 2 Jl AP rv*' * *A 'I t T . 1,1 l^vaj aJj l_^ 4 P jA-rJ /%-P AjSsJl aJ lj J) 4 *^v‘^j I \_ - a", li o3*~ ) *>pj fl 

. la^uJl ^3 a I pJl ,7 p>~ kJ a^oj^l &S* ja Iz-^a pj» j pu ^S' ja ^pti j 


* i-<v-9 t 3 o^a I k^^*2j U o^\^4 4 _^^j 1 j ^^JvP t J ^ ^ -y i La k-L-LP a l—L j La ^ £ J J P-?~ ^ 

j^NJ jli OjL*J^ .A^w-wJl AJ jlgll' ^ J^ll^a pA j LlLjfc ,^-J AjI S jklj jl ajjaJl 

j ^Ss-wk-v I 7^J2~a ^]p La f^^c-A-sj L ' ^ jj I ^ ‘ jr^ ^ ^ A- 0 *' LLLa j-A Lj-a 

. jt_>t_Jl pzls^A k_S^ <S 4-jJiL^-I (J. Lp j"L r ^^->K-Jl ^4 AiL-w^a ^p2->T~sA ^Jp LlLp^- 




* A A* 


■ jjJ JO"! 

iJijj c,4-^oLS ^1p ^Lj' ^1p ^JlL j j-^~j>- vLbj Jjlj O' 

aoIJO apLoJI aijc* 4-^J- Aip j t JOOjJI Jl oj'Ji Jl J? ^Ja-wvJl Jlp LiSlj 

0 jO I ^y 4 AIj ^ J L^- ^v2j L& JuLP ^0 ' 14j>- \ A*q—- flJ I l . 1 j I wXi ^-j>tjJ I 0 IS"* 0 j-Op 

c J 

|0" OjLiO JLv^jIj O-’Lo-J-wj Aj*A] s-LjajiJ' wLilj O' j\Ji jJj . c j^l AJP v_^ 1 y^-J *0 

j5 y4 /y« aiIj 30L^ Jp jjJJ cJp'V' .J aJL^j all aijLuJI J' apL^J Uiij caOIj 

o^ip aoUO Ji^l ^ *,o^,oA 4 _pLJI Aap 0 jIpVI JL* jL ^LhiJ' Jj' j I JLj . t|^Jl 

^VLJajsJI AJLjL* J^P (j^OJl 

A*olJ-' O' A^>-jjLv^ AlO_^ «* .Jp 4-JJbjJl Ljjlp- yA LpOjlj 01 JJ-j-m 
Jbr J$ £h**> ^1 p O-J 2-OI JLj\j j t J0 >LJ' Ul& jI j oSUO co' j LiSj c 0^r' 0 ^ 
A-jLj 0 0JJ*AJ L^njjl J ^>- O^jJ-O; ^jjJlJI (.$■[>/2 Jil\ AJAjL^w .J Ailij yA ^51 A*jjL>- 

.^tJl jLg_S' aJLp t5 kic a)I ^ .aSUj oIpL* .Jp ajC .y* yOT' apL- .Jp oJ^U 
ajIjLo! oOyuaJi ^r : .j c jS\ o a*oIJ“I Jl_sf Ols 0 J-'jJi Jl 4_^oij ^Jp 

ApO-Jl Jy3 I «A>- \ yy .Jl J>J_C 0^SLwOj £ c. L/3 o' i APjO* .J Ail® J A>*-jJlj J J^l ^ J ^k?\ 

^ilO JjVI (Jl J y>- 0^jjwb jyiOJl AiLij ^5^ OJJ-Uj t \ * , c ^, o ^ 

.Js-waJLj o j-JOp aj^L^-I apL-OI ojLj^I 


OyuAP Aj^L^-\^ ^ ApO_Oi (0^ jt— 7 * ^ jjJ 

/y 4 4 ^jL^J V OwLo Jjl (^_>t_Jl ^ k-0 1 -^ J-Jl C-L/3 all JLj 1 j ApL_wJ A*-^wjJb) Ja-waJLj 

/yj AALajjl OyOaJl Ol3 ^0j-Op 4 j^L^- 1 ApO-Ol yA Jj-P ^ , f.\ *h oil AJwwO-w LoO" 

O^jOaJi Jju IJLC to jA JO" jt->tjJl ^jA z yj?> oU- jA OIa^^ ( t ^*^ J y~^) 

£■ y> O' 0^.^ rc 1 j 0-j2Jlil Jjl J ya A>o^i1_aJ' AJOlU C-^'jLOV' 0^ 

^tJjAlSL JjLwoo ^_>tjJl yA ^LaJ' c y .Oil yj tj'O ^AolO' ^ OO^Jli'^ ty oJjil ^-AaJ ^yjLJL 4 

jS> ' j) C!^ ^J' 'j' JO"' t ^ 1 ' O' ^JtS. „AJwO-^Ji J ^ \p /J- Ay^jJlj 

‘U-jLo yA Alt J J '-^-*- 4 V ^>- J,' AjLg J' ^ . (0-3 Ij 

C-LOsjaJ' AlO-^J ^ -r^Jl) 0 j-9 ^LojOr ^ ytJL^^A j ul *,pg tf]' 

.a] y>- yA 0'jj>-U' 





•A^« 



U&l ^aJi 

*iiiJ 'v* ^Jil o jJL i—^JUr jV^ Oii iliL-il o jiVj j_i ^JucJajr il)J Lf, 

►ji»jV j £j* jJJi y t jv» JJUU.w->^St Ljb ^jcUl L$j <^-L4 

cUaiJt $<{ ^*-ij V »^-r > V *JUlaJl ^ LlJb J}j*!lj 

^jir.Uj! Jj+z-m $ 


UjjoI LJ5" oiU^I oucJaJ caJIzJI aJ^J^Ii iJbl \X* ) 

* . 

jS\ L*Jta Oj!>s£*a j^~**s£-| ^LiajaJl JjIj ^*-XS ^Jl i£jp v!)li Ijij 



* ^ • » 


U33 J3> 1 thJu 


p jp opap ^3 c3o>3>'Vi itjjfc tA-pIji ^3 ajJI^ 1 iLoUiA 

^aJI T" j3l 0 ^-Lli OL*^J ^J,l ^->tjJl ^^<i^Jj 01 _J^*3 Ljjl Aj&J^oJAj ^1 C^^>-0^Vl AjJ ^>3l 

JjA ^tA^lxJl .^3 1 ^jOS" ^-31 \S 3U^j>0 oJLp 01 /j3j Uj 1 j^p !0aA_ 31 .j^l ®Ajp 0^JsA! 

_ > jJL AJP ^r.V-J £<L_oUU ' jWfj' W ^->'^i ^'j ^j=^ J* hfi jA'-A' 

^Js- tUiiJl JjI j i3y>^i 3 j • l^yr /S ' y> 3 i_£jJl SlASl jpli jjPVI i_.JLt?' Ji» eb ^ 

aj\j3\ J^p^I^JI J y <j L. jij if y^ *Vl ■aOI 0 y^J j3?Ull oA& ^j-4 

<^l*jJU AjI £_4 (.OJA ^*_Aj 01 0 jA /y* OP jpOUll 4 J 2 JL) Ajij ^3-1 ^-3-dJi 1_fl 

iA^-UsP ^3^ . AjI ^jJl ^^3 >£^-3 y£> ^\S*Ls ^3" 1 ApLaI^ 4j1jU0 a3 ^7 jl3-l /^a /^jA^UaJJ 

Oli ^L^-wo!j ^3 jI*^jV1 ^ a fl]g;Il LoJ-jj i(tLj2Jijl JLSlj apL-vo a^jUL*) aJLJU c->LpL>j 

. ^ y-\ 0 jA 43 jP AAO>tJ 0 jJSJl ?Us4y A^Jij Apl j.} ^3 *3 aLA-1 £ 3 ^ 0^ 3 jJ' 


j3?UJJ i-3ajL Ai Jp AiU3Jl JjAO jl*^Jl s-Lj! ^3 — OL^-Vl Ja*j £3 


} \j>J 6\3 t(Supernova)(Jap't* 


*J J y^A . (jti.) 1 AjtJ /%J>Jl ^jA A^>- jO^l 


^3 iS J / 4 fr 3^ ^r Jl OwLOJl _yA J ll y lapyi ^*aJ 1 

<= c C 

Jljj V C^aJI (» lg P^ 1 j^aJ .1 OJJ^ ^ 5 ^" A>~lj ^ jJ>u ) As-oJl3 Aj 

AA» ^JAp^I j*- aJI 1 Aft o^l> 0 j);.:,^II Ai j tOU^^Jl ^ 3 y °^^-i 

OlS" aJI *Vl y3^> AJ_*x u3V' Ajtj ^p OIS" c5a! 1 (% j>ti!l o' t ^ * o i 

1 1 J Igj 015^ Aj 1 Aj>^ J1 O IaxjJJ 1 013"*^ c j 3 ^ -*A 0 Ap ^ A^o ^^3- 0 ^ jj>tll O/ir*^A^l-Oo 

4—j y^P Aj ^<p>~ A?l_^ww4 t ^3- ^ b P*V 1 ^xA-Jl OLS' . O' 1 OJ Aj yP ^p3 Os-1 A'OAj 

* * * S * ^ j! ( 

toA jL« ^lAa_C tj Jj^l ^ ^ P' ^ — ^jO--Jl ^_lip*Vl A30 *-w4 jOap ^s 1 - ^ ^ 

OJ-3 ^ jL>o 2 j ^1 1 A* ^AUP ^ Ajj _P ^A-J A * A-JSsJl jL^-> 3,1 J3i' J y>^^ OUj 

d-^lyOp Ajcj Aj! ys i^-P jJl P ^*^-<>AaJ1 c^-*^ 7 t i _3 3 ; * AJP j^LJl ^ yP Jl Al Al 

^pUo OLoj Ajuj ^3 aaL ^^x>aaJ! 03 0 JzJdiy) .Up r w^oOJl yy* yo 1 Aj!^II ^Aj 0>31 
cLOT ^Jp jVl ^^3 Ajli t^i53 Lc,U_« l_-«j J ^Uc -1 yew OaAj>- 31 j ,(Up AOjA? 

13 j-flj C^jAj>~ C>3 3Ulj!!> |jojJUj . $. |3 tUOJ ^jiSsj 3 p UtA^l ^j- 4 jA .4j33 

Aj-d Cjj^U-ll ^ 4 ^-A*%J*^V0l ^^LrtJjJ>- 3\P^P 3 Jl Aj y^nJl PAj31-^J1 Ap^ a-4 01 

y?r .jJJ ^°3 ^ (^0 f jt ^ & ' ^-Aa^o O £ olpUtAl A-^j 03 AJ^ ^ jJ 4 


? B 

\ ^ 


4^cJ 

y 


jU^/ll (*) 



^ ^ ^ IxJl j oh i & *1.5 ^ J jL>t_A.' j 

.(Scorpius Centaurus Association) ^ j**S) j j bUL^ A~Lp J^IJsj J 

v w £ 

^lj_A - * " >- i— ) iy^c-Ll /^a ~T-J>^ 1 ^]_£- J ^ ^ oLji-1 £-L-oJ-*J^ w\JLl*j a 

O^J&Up 0 jSs-1^ AjLJlS" .Jii? LlSJ ^ 4j^ ^ {(0 ^ JjA?LLa)) ^ 

OjLu j> t-iij -L-^ydl ,oL>Jl! 4jj^ aizj oUJj c^UaLjL) \j> yJ+> y>lkjt~ 

ol Owl^J c j fi\ ^jA La 0 l5\_4 ^ A JJ J5* L>xjl c ^\^JtloJkl ya 

- Jfi^l £- J^j J 4 lg tf 9 O^J jJ-l ^La jjfc iJlAj c jLa jjl /^a Ll) j ^3 0^> 0 \^ £ 

£ ^ C £ 

£i J Ji 4J\-JJl Lby£ ^ JLo j j^I-lpI yCU~» yCl j! _ ^-SOjLU 4_^JLj JiV^ ^i-P 

X-bJt Li W ‘ 


cRhoCassiopeiae (jr ^' ( ^-Ji 

— £ £ 

4^>< t— &j5*s* ~l*j ^Lp ij-A ^ lL®i o^5n_~**» ° 

Yellow) AAjLiJl £-1 jjLv^Ji AaJLojJI ^ /rtj^a ^^23 ^J,1 ^^JUj j_Aj 4 l_La <LJ j_J^ 

jj/'J j o3j c^^filiuA y*j c(Hypergiants 

^ dJj ^JJjjJi Ol j-L~Jl ^3 j 4 \ ^ ^ V 4 JLvaj ^ 1 J^fc 4 _^jI j^i ^3 

4 : ” “ £ 

i^ oL>t3^ 40 ) L>“J*-X]S C^ij-a ^-J2J ^ 4j jl 4 j>-jJ) ^ j£„ A-*' 

4j>-jJ> c3*Vl ^} i—^-a 4jjl^j>- j J> l ’ , .^.i3..^& \ * * * 4JL— 

iS ^ i*^- jLiji]1 j >3 oJjb jJl' 1 

jJjl L^jL) iJl—9 ^-9 aIjLa 4^-a^L^2J 4j>- ^o_a ^1 ^_>cjjl ^ 4_^J>-jUi~l AjLJgJl j}? yu 0 yo^ j' 






j»->tjJl oL>- AjL^J ^ j3 4j yxxll aLJlJI ^v^ljjtjl ^ ^2 xj ^yu ^oJgjtJl ol j 
7 T L^o-i* iSy ^-3 oJ>liL; JU' JJr' 40y>-U 

4-w*^o-T>- AjLa Cj A y? T-_l} \ * ^ l “ til | Op \ , 4jLiLlSt j\&\ld\ o^La> ■ 

.4J!jLvJ lg P jXX^^a Ljllij, 1 4^ 4 O-^a 4 J-^j OV.^’7 

tl-U*J L^jl y ^,^-o-jJl ^7J oJufc ol jLjJl j*J ZJL* I Jj a 

fJj^ ^5^^ 04lia JL9 4JLiJl 4 JU 3 C-jL-o^ ijl ^ 


Ijj 1 jjk 5 yr 


&JJl 


Ij ^_^yxJl Jjia 



^ jL>oJ J^\ 


* ^ Y * 


4PioVj Jj 


J ^ ^JsuJl ol^^l jOJb Ui Sijyjl o}<pUII ^ 

, 1 4 wV V*-*w<>w'-I^3 i 


jjj£y CiSy>r <—2^Ap LgJ f } Aa>-Lw CpAS" IxjJj>- C^-A^Xj L*JPPj 

^SvAl ^^j£- 1 <^JOl*Jl ^v^o ji c jd-*l jlxJl JljL*-J1 /j-4 Ij^>- li^lp c^o y 

^utSi" ,^1 p c£ ajS3 ^ *V 1 ^1p iS y^y, ^ Lj ^w*“" ^1p ^^Ip 1 

2jv^JI j ^laxj c?*-^ jL*Jl) Oy^r j j^^Jt JpjyjiT .JiP tLJ a^mjJL a^L* ^ y\ O^ jlp 
l> jLsojV^ ^Jp oLJ-i y* <S aJIJj \j j^p iSLjt. jli 1 jjb £»j .(J-^LLll 
jLsX-1 y^P jjS aLoP^- A^tPxSi" Ll^llau>c-!Ll ^ d-> j hIsj _\3 Lgjl JL&XJtli 4<—3 j0 Ju^ |jP 

jlS' jA\j ^(Macromolecule) l 5oLJ^U J 4^^ ^ J> oiyJi 

Lgjli caJLJl* ^ l^Ji*>*Jkl <j£ y-\ w_--j yjj apIw? .^Jp 

,b1 plla^l oVU-l L ,^3L*J £JlJ^ , L^-%o2j t^LJI O^LpLj t^Ja_pL*/J.*J j jJ iSsJO cX^jlS^ 

^jr^Ji £j' L?X^wj *^[ ji £ Lj Jj?tJLJ A9 Qfju* O <^KX^ \ 0 A_& jli ^_—lp^s ^ ^ip J 

^ cULjJ^>- £c_XIj oJj& 0^ ^P * 4jLgjJl j C yjUxxil 4 jS^-LJ^ 

\£- \y LgJjOr »J .L^j*)LjL« ^LjIj ylSsjJl ^3 L^oJjLw ^Jail 

y- J_pj (Jjl c jjhs^\ aJ^P 4_Sj ll oJLgJ J l*\XNJEij . A-JLm^V^ (^ypsJ^ oLJjJ^l 

oLj>cJJ jj^p}\ tjPjIS" .ylXNJlil ^Jp OjJLiLa^ \ J jlpj J IwL-A^j jC> \ C^LjLS"" 

aJujJi 0 jjs> cj> ys* \ ^jLLsj ^ Ip, ajlL^- y* 

y* jy^-t j*-) _yj i jVI ^ jJl tw-5"J,| Ly>*j l> 

.^5^cJl ajL^jJI tc^LjwUJi^ y£L?~\ * j)>\ * (p* 

i UJl \jj& y LuT^5” aJLJ=> LS^jjil JuSi ^ L*Jl ^p Lj^ iaJ a_^t^ ^Ju Oj/PjJI 0 
jPoJj 0 jSOl ^ Lo ^ W.XJ tO^-J'-^- OlSCllj yjLajJl tjl 

. jL> jjl y ajIju aJj 

4j '«XPj IS" C ^ -P LoJ^" ^ j^j uAj>- 1 ^_) 11 P>“ llp~ L*-w ^ Ju JJ1 0 \ 0 j yP3 

l ^ ^u AJ aJ^^M |S" /L» ^3^- wiAii j y3 J .A^LjJI A-ww-vPl^ 4 /^IxJAJjV A^oLi-'l 





Ul ® j L?^sj^ 


J-P Dj^ll ^-P £31^Jt ^ CjL^L)^J l O*!)^ L^iUi yiajJl 0~LgJ Jtr^" ^T^ 2 - 1 

^)l aJ2j>JL! 1 (^1 t jL>*-4j*VI aI^J- £• Iju JLi <1 L*Jl OV j caJL^J *>LSl ^1-LpVI J^Ljc, 

0L> Ljjj 4_aL*_!t Aj ^iaj (jL? ^ jwl^j <_ > A>-^ 0^SsJi AiliS" Lfcw\j_P d.— 1 ^ 

[iLa C^l-w^lj jil cLoJ»P iJjjL>tJ jl 1 g — * Aj Jte il l jl-^ i~-a LaJulp j jSOl AkJ- i5Lj& 

<^ji>*Ji j AiUxji Ji* ^yLJl ijUtj Aj l^‘ Lajupj . (Sigularity) ^yJi *I»dJi o-U 

Aj jlhj A^LwJl A^^uJlj , La 4jL^J aj Aj ^la il l JjJjtj < J ^>- j ^1 OjLil ^jJJi ^ 0^3 *l/^^ j *^' w 

.0 jSOl ajJ-\j a^jLS" ^JLp 01 L^jV ^aLIS" jS' 

{£ j>~\ A^o. >]g P <LJ jj>7 Aj j j&\ Ji 0 yill Oli ^Uil A^^jJl ^jL>- 0,1 j 

caLj^Lp OiaJj$~ ^i]l y*ljliJl ^JijJl oj-A J j\jsj y c^OxO ISOjL < >^ : A ^5^3 ca^J^-l 

* £ # 

0 ^oJl 4 I 2 O- j 4 jA yy -AjV Aj 1 0-g 3 yj ^iJl ^.^Jl jL>«-Aj*^1 3j yp l*H» j ^ y </2 .'' 

tjAAo-Ql dO^olOl a jg * *V Ldjt>- ^JlSl Aj>- jw\Jl 0,1 1 yOCwA 5 L&JLLP 0 ^SnJI 0^-5^ 1 <-Xj> 7- ^Ss-ok 1 

^ ^LflJl 1 y2 A 11 j^C, j\^a y , 1 t^s l _JLp AJLJjJ LlILv^I c- Lj 1 C 1 

^jyLfts _kj j yA ^jIj ^ Aj l^Jl ^1 AjljJl yy 0 ^SCii ^Llll ^ g tfll ^1 j^"*^fl LJL>»1 J 1 

^lp A_oL*J 1 A^oJjJl ^-flJl 1 jg ^ (, <Lj ^ L>iiii oJu^l y t+S Aj j \? i ^ AC^j 

j^l ^1 Aj^Li-l 0 y 1 ^ LC t tc^Jj ^Jw 



** •>» * 


jSry ysi <LjSLi-l <Lval>- AjLaij <L«IjA oIj^ laJl :^l>r 

.LAc jsjusi ^ UJi jl; Jji)i Ji j^p ^Ui jyaii 4 jUj ^ (Marquis de Lapalce) 

_ tc^o^vO ^Al -UJUI ^j-ul jjJl j^a APj^^- j d,y 4j 1 jJl jXta ^j^LjV AilP^ 

j_fc 0 ^j| jill 0 jjb Aj^Ljj La JV" J 4 ^i L*Jl ^3 LJ^->“ 0-L>tJ La Ljjj jl - l*A*il j.. -> - .j-a Jj 

Aj I Jjj V I lJ3j j L? ll t ^o^-j La I jjb^ t 43 Jj (_£l j ^^Jl L^_*ip ^Al SjLij 43 

aJL>- c-LjajjJl ^ JlA-1 aJL>-j l jlfxil jl jLajJl ^Ju ^ *^A-I 4 _oAS") *ApjjVj aJL^I & 
^ jl L*JJ ALaLjJl aHA-I w>Ls^j>- LuSAc 4jI Jl aipI LoA" aJ jlS~ lil Jjx- j^SA 

.A^jLlII AOjjJj aIIA-Ij i yJ >\^JjJl A^lSo* APj-o-^ .J-P IwLoJlx-a ^ 


Cl^-3 ^Jl ^ LlJ AjjJLl>t_Ll <_3 j ^lail jl J)l c 4>t_j?lj aJIJJj jfl ^J-lA-l j^SA) LC.^j^a 

jjij! ^1 A>-lJj j jjAi J3 j t^-A*LJlj j^yal^wAl ^ AjaLli^- ^-3^a ji> ^-JaJL l£3*S^> ^ j>- 

O - - -1 ^Al OjV-^Li-oJL! OJ3j . J/cJlJj ^ 1-li.l jl VI 43-i tLJajaJl ^ 4p^~o- 
jl AjijLLjVl <_£l ^*J jl JuV j-L!AS^^ c^jlL^ AyJLJl oL^liji I« : -.> 

cAj p jijj jjjj ^ w>L-^^ jJJ j\£ lil Ajl JjjAl jJLta 4^jjj .L^-Ap j^aj ^xJl 

f! < 

La A-oif ^Lp V L y ^ L^JL»i-a j jli Ij-®VI C-j j-oV ajl® k — 



»<\“w 


;L—J-' 4j ^ JJl ^JLL' ^lp OJ^-LL JL^Jjy 


Y $ oj 


U-'-' bJ-b O' ObO <1 L*J' 4iL>o ^bcL>>Vb^ 4jb ( : k- A->- ^Jp ^Obb OLf bb 
_ JXj Ju La-Up Jbi' ^1*3 • P’di y_« JJix-J.' y iu!' sJL>- ^jU- p'O 

-_►- 4 _p <ijL>- jjl /y y^i yjl j£ j»ljb>tX-^L' /^N_C r ww«w^Jl 

„ J iU| Cs_ 5 "'jjO 0 ' 4 jL>- ^ Lal_C <L>e-0?b by-bi)' * , Uob jl 4 jL)Lw‘J i^\ 

0?ybl LI t^JUL^-a JmO ^yO>Lb r O' yp . y-Obb ^Py_^0>J' y&Lkj UaLuo aLp 

. yS yLuJ' Oi 4b—O' ^Jd>- ^J>* 1 c|0sJ 4 ^jLiwa 1 yi ^ ^ 


■ -a •*- jJt5 V LaP— jJ 3 Lj li -^^2J b > -> L^O- • -a s-LoJjtJ' * o ' 4jLJL>- -Pj.1 •-* u 

_ ^ • \S J ^ ^ •• '• y>J w 

, ( ^'‘wo-Jl ^j-a 1 jA^j3 ^JyJyOP J 4 jlj y L) Ip y_JP ^ J —L*J 1 ) ^L> J4>* 10 ~ ^ ’ P* yb"' ^jOp (J> 0"'' >t " ) * c LO 

-_bbb Ob-lL Lob tbpLJjO-i oJjfc • ji < ~<S> j*? jb" ^Jb>- ^*2 yu O' U^Lbl ^OnJL L A-i'yLl ^3 

-La ob L*J' 4 jj-Laj L-o-Oo b' tOO-b *._ jL>- Jl,'j . LpO-j^' b!L>- y Oy>JJ 4-L»LoJi 

* J ^ t Li ^a jsPU LlOLi^vwa oli ooLb-jb' o_la ebb uJJLaJ' ojJJlS' OjJlS -by. i jJ Ul 

p 

•°A^ Lr" b > ^ : ' 1 


^ ' u y^O v^jlJL>sJ Ljjl 1 J Ijil ^U^'-LLjOsI aJ-A oJUly cL>L*J' * ^ v„piLU 

j^_ail ^w 4 1 *lp' j-L—J' 0 wLLj o-lOLuJ' oJla cpi-L ‘0^ cL_^'L-a o' jj Lo oy^J' 

s j d oLJLLjyL' Ob»bJ' oPJLxjl 3 _la ‘p ^L>p]l ^-a JjL u' -LLpI ^y* jj' olb"^ c^jyL^O' 

^ U-ii 4 ^P L~~>- ij tSir James Jeans y^r Lord Rayleigh ^ j 

^ L Jzh UO") .a-Oj O' ~LV Lla ^yJ-L^ ^^P y^L^Jl ^Jt—^r' 

.(^ ' i*—-wjLl LxP'L) c x»—o La 4 pPL^j 3J)La i^-)L—J' 1 .. r? fl ■' 

^-Wj fcJ o' -bV ‘r^L^ Ob ^0-9 ^ai' ojbi L^3> JU p O' p cOi-JJ Liijj 

^ ub L>tM*J>t_-^ , O-LL Ob" ijb cLo'-^o^Jl Jb -Lp djjb*dp LUo^y^b" ooL>-j^a 

>1 ^1' f.JjLl C^,Pl 02J' O' jJ' y 4 0 jJ -LP 43 LL 2 J' 4-~ob” Ljb*dP LpL*P-' 

(X) UtJl'V'j _aJO' yj' ooby y JJ 4JJ yP^' oL>- ji,' jjp y^*V' OP'^^yL' Jb 



.IV. 




* * ( 

^IpI ^il w>JbJ^ otAjb A^-jll ££jJ i^Jeuy> Lx^-jw»l liK .1 

. * - 
JULP AjjL-JU ol?r bws^bjj t A-^>Vi3\ ^ Ol>-jiJ ^«XP jl 

* 

aJUJI ^ Lg-.,~-a.» 43 U 2 JI \*£ ,^ig*..» ( j^L*Jl I Jut 01 liJJS OU JS" 

J^J yj6y \*j 0jJL* Oy. L* t0jJL* \ ji +0 oy. L* oii ol>-j-<JJ Sa>-\ jJ* 

Ajl <j\ .AjL^J V L» IJl^Utj l^ju^Ka Aj*Aj j i j\j ^JL* { jv L* dJ-LiS"j cAJlj 

—-JU ^t iOjJL»j jA^ (ju y oUrji £-JUj 43 U 2 JI y 5~x>*j 0J * 

jllp a*jlU aJ5sJI 4iUaJl £c-~u 2 jj Jj^'jtj tAjliJI ^ Oy. W^ta-sy oUr^I 

5jl>-I jJl aJUJI ^oL>*0J cLww»-j .ajL^J V .*. + ^^“^^ _ ^ ^ ob;j^Jl JS" 
aJSsJI 5iUaJl Oli I lil? j tl>Lgj V b» ^AillaJJ ^LsJl Oli $£* 

. 4-oLgJ Y ^*JlU 



UjiP t\^\ j&\ 

• • § 

^ J o*^* U yiP j^TVl *^JaJl j 4 tJ^ jJy ^yr j yo c ^Jai! 

Jb4^ j w «i i^JJl <^Jail jjb 



Max Blanck Pi'M jliM ^ Ml ^j&\ 2 J yA\ p a>«-di «!*> V“^j> 

Lx« ^ ^ASi cmL>- jll j (X) aml^-SI a*-xV1 ^4 V- q ■* ^-2 ) 1 oUr yA jl :n • • a— 

. Si 13 — * Ml < *JaJi ^3 ^ 5 o—'j_« .(Quanta txjip) pJ' ^y-Sl 3*» ^y~ y 

-S- > - viL'jJj .AiUaJl <_£ y£~ jlj s- yJai\ iiy il j Loi S j id y jji!l — <y J*^ 1 ' 1 j 

_ jXf- i.iJj^’t; 4 j jli <4_0 j j^5vj J / 'y»^» .ii _A d d (M oU y y j] JA yS)\ 

Ax-3 ^JJcj cL^-Lo^- .^0 ij UflJ I A-wojT vA~3>- \y AjlL^&il Al033j0l oO oL) Jj jOJl 

_\^-l^ 0 jU ^3 jjxJ C-J> ^ ^ - O^J ^1 ^5 L) pL>- 0 p^l 01 0 j^Jl 4 j >J L*-J 

j 3 j k^juc_A? 133c. JbU jl Lc.jJUill ,^)-*3 . Aj jj ^Jp <-LoJ1xj Adlls ^c,ySJr- A_! 

w ajO ^3 A3li? A_! f 1\ ^4 ljj>-lj L0-5" OLi $ 0^00 

-„o-3 (J I 0 j^SsJ C- JI *a ll SjJi 43 Q 2 JI yyt 4jL©J33 A*oiT ^J51 OLi i Vl 

-*)}\ <■ j-JaJl A3lls ^y* aJLoJ^- 


' JN-C^ A-w^wwJ^ Lljt4 4 AJS Ll^ A ^31 01 \ 3 *V 1 1 aJi^-P_a l -A_& ^0 Laj ^Jb-P 

i feu 

mO 0_JjOJl aSIOj ) o: p\ iJLgJ JL>-1 y 0 yji ^ 33 y iS^ 3^ LpA> O' 

^ .,i'2-i 3 ^-'•O L^-X-*-vO oi /^SnwC^ 43 LI 2 JI A^oO" ^J-^l 0^3 Qj jjj q t, v33^33j0l 

0 jJb J3 wQ>“ 1 j AiU? Oli AjUSsJI aJ» U t aJLp 0 I 33 y wLPj c 33 3 I j Loi5" ^1 

• ULL>j pi 3 0 Lx is- psli y~ OcJil ij3> Jj>tj p 2jQj-| aJuAi ^ ^ t aIS" ^ Ll* 

^r.^.flj j i aJL*J 1 d3l 33 jOl >^L*-A0 jj ^j>o Aj p2J p& aOLp j ^AililJJ ^Lj£J*0Jl ^ 

■^j3N-0wa 0 p^~> 1 Ju ^4 t 1-3 ^yi Ii p 3 LOT LOL^jV Jj AiUOU ^00 

A f l 


J3 3 . 


sjy^sj ,'3>-LwJl ^p j 3L^]1 p Lh-^V' 0*>LLiO P& |t-0sJi Aw^^i ij^jLpO 

a_ii 'l ^ Y 1 AJ-v^ j* Lp ^ L^S 01 J,1 Aj^JLaJI JUx ^jp A;L>-V1 OiAJ i Lg-OsJ^ ^0 -Lj>* 

. jiJi fOP ^p _^j0i oij^. (Werner Heisenberg) - >^jj> y > 

3*^L>- |^jH—vil ^S- Aj OsjOl /^5s-C Li 0 «JL?- AjeJaJi 01 /^SJl ^Ap A^-A? j$ LJAj^ 

xLS jl t^il ^Jp l^JP^»^4 lo^^r ^j\ OlSs-C, OaJlU oOUOxi 



$ ^ ^ » 


y* jJJJU a3pU-o JiCj 4 AO L^JlSC 4 Aj'_Lj J -P^ 

4 L) I >-Up *^j 1 i-Cp £ * .0 1 I in_P Ur y^ ^j/3 XJ l . ^ 4 1 0 *«C& ^ ^Lp y art^ — ~— 

IS s-jjaJl . A^w^vUj oUj& jl^C PjJp- /^Slc aUpj t a ?tj»-Ni a jjbLl^oJJ j^s>. wJ ^ * 
/jA JS I AiJj jUs^a JjJ^P r^J ^1 4<OjJ^ A-^U^p- a! ^jvxil A>- y* w 

ajA 3 jJlj Axx-^-vU-i olSC ^LJLU aJip^ cs-^ui 1 s-T-^Ur^o*-® —— 

^isJJ aj J^j j . JLp jo y oli ol> Jy^ 4 0 ^w23 A>- y* 4_£J> & ja-U 7 ^ wo^L,- 

IjjCfcj ■ L 5^ LpS ^' -O/Jl -UP ^IpI aSU? jS Jb>j j ^fc> L^ljUtJ^I j-j? A*o^ U _ A 

aSUp oii Collif ^S tj-s^ ^ lJUtJUwl Jb*V ^ jtS*’! AiJb Ao^~Jj jlSC OjJjU Lo^' —s,— 

yy jjl jj Ax^_~j>JJ Ut ?.jjjaJl 1 Jj>- ij LjT j IS Aj^ iil! li-j j . ,-P 

. A^^wUU k__^l ^U-,^1 OpLoJxJI AiUp coUjjj 4 L*^^jJU- ^y* /j. >^j J Jp_, elf* ~ 

4 ^Ipl A3 Up OpU OpLcO wb*V AiJj A^o^^wUri jU\-4 wbUj>tjJ 4ji lUjfc tr*-_ * 


X;Jls^ A3J C-Ol ’, UiS” Aj' U jJJS [5 


w P - £ 


AP^ uj ^3 ^^*1 <_pi ^Ixvpl 




;Lfc -n. _i? «' J\j a . a A^-wUp AjP^v-- L^j ^^_*_j2j ^Ul AijJi AjU 


^ L^P^J jJLUl .^JLp Ur jlSUl^iJt (»JLp ^ Ji" - 

_o ■■<? - -' ^1,' 0U\^<JJ j >JiS~ . ^3JL><lj\ i^lj 4AJLjoa AoU A*o^ ^P 0^ (J'U- i^>U /^N>. . 

^Lp U J^r AjcJaJl jl iUi ^juj ,7^W) ^ r «v5UtJi ji 4APj^UJ AApUj2>a -L , J 

. JbVl J,' APyvJl j jlSsil Jaj aJ^LI' 0_.Ji 


A^oJxJl aJLp LSiUl li Ajpjjji a-o—aJi xoj>j r*hii\ oUjti aj^jcs^ iS 1 ^* u> 

Planck's «dU% c-^U)) ^i ^UJi oJu* ^Lp jiUi jij 4o*>\pi lj ^JUi a^JLi ;u~ 
(JjsUUi lUjfc joIj jii ^_c>r U-U^U c-*jU jl Lc.j JJU - aJ j..u A-xkU" 4Constant 

Ijolj Lo^gJ jl SI A**-u-jJl jryU ^ j^_*Jl A?r ^ Aj ^Iaj j (APywJlj jlSsAl w --_ 1 

^j^LXJ ^L-l • Ujjp^ ,^J> jt-^Ul A^ jlzjAb jJJS jt-P ^ j) . A>-a jjl LjLj?“ ^3 lU y-^~ lyw. — * 
AJtlLjU AiJj aJ jUaJl ^ J,*Jj 0 j£ jUa Lj^Jj>- UU . (Ab J^l oLJj_/^3V' ( J^ a Ux_- 


AiJb L^lPjy * 1 JjAp ^.Ual^vj LJli ^l^pr L^-UlS" C-SlS"j 40 U 7 I ^1 ^ \ 3 jJj>- j 

V Uli O^Ul .OjJjs- ^ iJ^jr^-Il jl>w« LSjJj?- Ul j , AZ3^rU bj>o Ly ~— 

.Ijjl jJ^ jA* ja\ ybj 4 AJtUl ^ *jf \ ^ * * ± J>» JS I A 3 Pj AIP^ Jj-O- 



•J ^ yU Lg_j Jjld aJL^JIp jldl j*Jp 1~l» U'dd Ju-jJ Vj 

jnP, ^ a L*JJ ^wjLv'I <Lws^L>- jCj \j L^J /yLd ^*jip 1wL_^»j . 1 £-jj y Lg-iP^vj y A-<w-dd 

^ A 5 " 1 jjy i J! V. ^r 11 Ms&' g? (•-$•• ^ vj»^" 

- d Jl^> Vj c4jL>j*>'\j3J| y* ^iSd ^jJJLJIj ^jJLxJl j*-CP ^ 

^ a_C j^P ^ r *>*^j'V ^-li- AjL^-J^ /^Ldl ^ Jp 1~L-^ j _\JiJ j . (Jaid y* 4 } y>- j j~\j ^dl 

* ^AiiJu juoi^wvJj Jidjj^-Lj ^ dd JwdLi ^So j) tUlC jJuaiij ^ojd-l |i L*Jl 

! A_^lj aSwLi ^ UJU A_JLi-^ dLi-l w\j_\j>- 


wVjwlp L^_a_ Jiyj j&L'jJl Ju! yi}\ y* 4J3 dLofc Jljj *V AjI j ys7 1 1 

-w 1 Li- J 0 Aj& Li ^4 0 j*JiJ t 0 wU& ^.la^wo d 4 ( Lip ^jjJLi^- ) c 3 LxJJ aj j L>- 0 jj ^ ^ L» *j Lj>J L* li 

-_; yjdtld ijw\j>^Vl ya Aj 1 jJLjj . od LgJ OJl?xj j I y* i L*JJ A-iLd-i 

o'U^Ji JS t«Occam's Razor ^ISy j>L^d"d ^ AijydJ 

/7 yUjjjLfc [Si? d-d (j^d . <L> ^lajJl l j» £ y2 V 

lpU o^LpJ Ji h v n ajl^ ^ Paul Dirac J'^ J^* Erwin Schrodinger 

, (»Jp LL^> ^ 1 p j* ^Aj jvSsJl lSSw'lSww<i yXi oJjJL>- Aj p2J S ,1 l^jJj iSoolSo^a 

^31 ^iJJi y* VJUj c ALo?ij^i oJiwb^- oLpjv^ y ^1 j-4 Jju i Aj yiJl od^ 

. ^JP \JL » Ai^-s^l O^aj^- AP^wil^ ^_3 yi 1 ! dL>- yLcddl f *V 


Ljjj jl *V la_A^ Ijufc iSdjljx^o ^3 o j jj <u^?Li-l ^ 

•^s LaJb^ d^LP ^aJL lwLi.1 IwLfc ijL? (jJJ^ y* *Saj^ toajtsLiwa 4 _^jJL> 

^Jlp L^_^aj ^L^L-flJl ^LLoj tAj jJj>- oLxd ^ip Jju Lod *u>s-<dJ 

L^wJj aJL y?lL? LyS c-jlwC J3 Lgjl ^^ 5 ^ A^LLjiil A^JajV^ y* apj-oj^- 

^C, y -1 Jp^jhd?.L) Lo^Aj C( ^ ) ^-1 Li-1 L^dp ^dzJj A_Ly*^a AP djId Lj^ 

aJ ^ i ^ ^) y 0 ) j ^ y C-J ^ ^ *\xj L_Uj L) 1 Lj& * dio-i. ^ /y-4 ^ ^ wXI>o^ j () aJ Li- \ 

. JjJu^xSL; (i >) y (L) 0 yXj AJjJt^a Ovi yi} y* 



aPJJlSI PjL j\^Jl PjL^ lajJJ ULXj g - 3l UJL>tj P 

XU lLg_P Jjtu ^1 4JL)jjJl <pi-vi2JPa ^-^2J pi La! 4_LjjJl ^1 4p ^II pli _ 

/^^xj.1 /^<P *L^ y>j A^oljj ^ AjjjPjl $lX 43j\_L?l _\jp ^ ^ ^ -P 

Ijjfc. jl (J ji j t -XJl 2 j jjflj j^xJ , jf X 4-bjJL!l _Q - ^ t g — l l pljT 


4 : v ’ 


Aj Uli^ j ^j-a VAjj . PjPpXI Apj Jp jXX 43 yi-a *^U-;^j 

jl VjL^> <1 -J ^Lp j$ XLJfc^ t<l)jjJl ^.Jl l_^A) O' AJPca 4^?y ijL^i — -*P~ 

c^ j .XlS" L^o l^_Pf ULo-p jL_**3-l ^J> lj a>- 1 j_X cAJjjjJl .^Ip jj s - a (J,^ -v a — _l. 

pi p j-A-Il _ /jj j^j ^j\j \ j2> XjU 0 jjti ^_3 _ <Lj'Xw^ j\Xjl Aj ^laJjl >- - 

jl J jXSl ^jfXojl 3j* 3 * 3p2ljl ^ ^ J~^l ^7 * aJp j C Alt jjJl 

t j *Xl pLxjl JLP AjI Ap ji ^Jj t.^PsJl Aj ^JaJ liLi? caJlPp 4JjjjJl AjL^?^ <*JP _j: j 

U2JP wiJpj jL_X ^JP w Ip>- 1 jli ^1 PjI ^a ^ LP I ^a i lg - ^ d i A-flJ L; 4JL; ' _-w : _>- 

“~J? j J 3-L>-' a 3^0 ' P aX~a ^ ^ ^ jJJi ^ . --a --*—- 

' -L-*..; 4 w J> k, ^ J ,, 7 V P \ • P ^wLjt.; AAj j jj ^ w^^siZj O^ /. O ^ 4 /. ^ * ^PxJ ^3 J-^Jl ijt , J V ■ a —r 
La C a t-L-L>tJl.'L p-bt-^ X'yW J j-a"V^ 0-L& _j-a ^1 A3 y^-a ^j^P. "V J , Lal_C dl;j-w _>- 
. /. ^ * j*-’* 1 ' i JLgJl iPP^JlLa AjL^I ^Jl_<P>-i o'L® LP^ ^-a oJP Aj ^ p 5 **"^- ^ ' -* 


^Jp ojJJLlI j»jp y\ aJI^pjJL! aJUp! V t jv2p (*-^j lisJlSw jli ^LLJ * 

ojp j) bj ^ y \ yy j%p^J l oJpAj 3-X '^ib-PJjl ^pjlp Jli! j .j*JjtJl ^ i —: 

^jp ^ 1 Aj jXj ^3 Aj LoP LX>. [j <p C Jj L>- j^j IPPJJI ApJijX \ ^3 jj ^ j JXi 


J Jjcjjl I jjfe 0 t^2_X J3^ (, cP^'LoJ^-^M ^ jjjL) ^ y>^£- ^ LsJl kjl 13*1 >lU1 |3j jl v 


.((iyJl ^XL: ^ j|)) ;o^jJ' a! : ^ 


Aj J&j jl ^P X 3 ^ X ^j-r^ ^ jr *r L^j jAJlC. LPj^laJl a 

j j l^lj CjtJjjl 1-\j- ^J2j j t ->Jl Aj ^laj Ol jXX p^* co^JLail oJp ^ „b- 

,jli aJLXI ojj^ 3 y CAj^-Xj! 1-^-XC pi Ju^ Ajt_a I^J jjaljtlj ^jl Ajj y3 lli ^jJLj P ^_-J»— 

Aj P- ApPAj <pjl » - j ‘ : • - ^ V Lp IX a . a—jj *p Lp a-pLa ApLwP Pj*j jl k P j V 1 -1. 

j' lAjXojl oVLcP>-Xl lAP X j^ ^o oJP Aj ^>Xl j^>-l Jju a3pJ bjli Lal> 



J*jfl I j\**A j&\ 


• > • Y • 


- ^*XP {j* $ " *—■jisti <•— -^^ (1)1 

vl)J 4 juaJ-I ^_j ^ j d)jJli ^jj>^ jl bJl oIj V L^j^i 

. 3j £* L*li? jjii yj LjJ V $ L«Lc ^S3( ^ Oy^j *l*JL*Jl as* 



J 1 *^ ^ cfs* 

j»53l Sj Ja^i lii j m-jitt^ p —aJ y* JbJji c^ll ^lal—£ V 
J~iu_i1 <i»U>-L. ^jJaS" ^dl jSCc.V _j i*_*Uu iiJb 

* * * • 

o>Lo~~* 4^I d)i 2“ jfUjjjLgJ ^d-P tJ^« 4^-LJl oLlajtll 

JJULlC «oJj >$■*)) cbd^- \yj^ .JidJ IfiU talj U5"j cu-ij^kJt ^ oUrjil^ 

_ * 

jli — oUr^ e vl)l ^ ^LpJ 4-w-jij jJLaJU j . 4JLjla Jj 4-j0 ji 

p jj ^jA oU ^^ >- Oj^O AjIS^j s-J« j-JaJl l) 1 L* 4-2j^Iaj ^jul i^JLj^LJ J* 









• \ . r. 




y» -AjUj*- ^ (t-^l 3 j^ kj Oli ^ii^Ji ^ j . quanta j i --»_^ 

. tuL>- jil jl w>Lo_-»^-U iwslii-l oL^rJia.jgil y» ^JuiX- 1 ji UJl ijtuaj V ^Jl tOL>, . 

a ^ i 

^^2>eX jySAiIl jlaii oAa <1)1 j£* toU~~JLL5' aJL«L*-4 ULj>-1 j ,,*a x • 

^jij A*^! j.} jl .ilLxfc <1)1 0 L*Jjlp <1)^*j\j j^iiJl oJLuiiJL L* I-Xa j <. la;.- i 

( ||^ll 1 ^K^w4 ^ * 





(jjjLLu ) ^ j3! <>- y* Uj !P L*-g-o-«3j ±J)P^7 y y ** ) vli ^ jllaj iil 

— « • 
Xa^-L* JS" ^^»4 ju* £-• X«J viJLUaJ tel Va\ 


(£ j <1)1 ^Jax^-J L>l |»-^il lSsJlSw> ^ oU.^>tJLl i) j JL uJJ 4-o-jll ^SbJl c£*X>-l j 

\y>~ S^Ip JjMjAxJI j . ^ ^-t ^ja < jcp^o^f i ju aJ^ ,jiJaj L* 

a 

l(^£APj-<k^ <1)1*3 LgJJ* AP^-<^7 ^—o3^j^la 1> U3 d^L>»^Ll -\JLP 4 jI Jl-43 40->L>-^i,l 

,jCP,j\jLft Oli dJUi vl^Jb^j L*JLpj 015* ol>jil <5^1 o*i-* 

4li*Vl JL^-lj ,^Sji* L*S* {£j&\ c^l >-ja Ijt^ 01 y» Y-k 1^>-Y' to-4^* 

* a 

j)^ 4J^I «<ail 0 ^4pj ^ Lilp \q> <1)I^J*VI ©*Xft y& tj-iaJl 3jU- J^tiAlU A5^Jlll 

tolpliil! <l)^fxJll *UU aJl3jJ 1 A a Jg.ll ^s xla.*^ t-ydS it J^l i*iXta i m ■ • ; ^ 

u *\£*j\ JLPj (jljJl _jl) Jloli aJ ol^r^ ^ja ^JaS^S t<3 ^^j_j 

< . a 

^ 4a 3jJl till SjLk a-*5sjO iu*-* Jl^kl ob ol?r y j*-«i JjUsO tjJaJl 




n * i 



N 'JJ a L 4JLJ Jl ilil Sj.laJ V 


jL^-l J^a <L~s^J*J-a 0 >L>- 


„'L**S J ajL-Sjl 0 a-P } 
“ L_ ^ / 

. Aj Ju» *d^J Jiiii J t y~^SjCS\ V^ ^ 1' oL> jJ.1 a~L^j jl 1 



u*-Lo f W A_ 1 oLsL—* 

Js -\' joJ ^ cjujJ' o/*^r «> l yjtlj a" LiL^l' JlL>J :^JLiJ> j_:^ <J 


- ^ ( j 1 


L>- O j' i>woJ' • . -s-MJLJ j„L& Js- .bli- 1 ■* Li j. 1 liJ^LLJ' Li^-V _Jo3 *r* *-b- J; ^-' 

j-' ^U-u." '') ^> ->-' -bLi -U>- ■ ;-?« ; o' 


( O'’ Lv- Li: < ^ ) Jj? UL ^ > -L* »2-*J -'O'- 1 


^lOj^JO-' CjO-O-I ^ Jjj-vr 0-b*j j 1 jO. U-Lu]l jl ^LE-f^'l Aj^k; U_b » 
•OJ wj/wj O!' ’'JLiJl «j aJb vlA-'-i JlC- > a-i-jj.' w Vii' * (.oJ 1 t>Ljl>w> O O-vUr ^Jl 

w - W *~* ^ V -"~ ■ > ' ^ o > w > , ” ■• ^ V-? 

_->J\J>- ^LLj _L>r_: La *»*■ wU ,jl Li 4 l ’c *»l O^a a 'Oj> ‘oJ aL? 4; L>w.* Jo- I *j>-1j>- 

w s O ‘ y w-.. > v ^ w.. _ '^••- v ^•• * ^ ^ O J ‘ 

.Joa^^a-JaJ* (.Uo^lPv iJaJl Jsa^ UwLP '-L« * ‘-LUJl J*>L>- oLJr' o 

»-A.!gt JjJJ ,-JL^ -Lp-1 ^S~ (aj-j^ obr y> Jl j-U' a} ^>1) J J L Lbj?-o? 

--^Li-’ A vL-L'l Js? rwftjJ A . ‘'•uoijl V'J>- rXwv*’ 1 -OL05 U ‘J>“ ’ LXj C ^1-Aji-U C ft.Jg )' ■» L?A^0 

> ^ J J •• ^ J’ ~ J>* J * ^ > ■ * > 

N — ’-A C^’L>- a^» 4-JjL^Jl ^ ^ J 1 ^_>1 IwCsjb^i t j\-Vj?^ 1 ’^o ^L.^’1 %_ >Lr^l ^Lp 

*—2J ^wUjail Jl y>- 4ii>- '^a c ^J2-'1 ^}\ 4jL^-ll Jili A>»1>- 4i« . JnJL^Jl 




• \ * o • 


*r- 



4^LJt ojj^jl <>.!>• JS* cljU jj£S'}\ ^jA J[L*jI l^LJl ijj*aS\ JLO V 

UL* j%iiJ! JtA>- ^ tej 







__ _ 

' • L)li Ajlil^ ^2 A^Lw^Jj L)1 Lc.j 

e. 


* A _Jk 

■> J J 


\ —> j>_v uu m> ^ 1 O' \J».j . j >-^^ JjOxJi ' 

£ 

„'L*J JL l 1 jXO^ J^La'^'l ^2_*J (J j_*2> ^aL JOP JLjUaJL _ 

£ £ £ 

J^Lal cl^-*-wo^>* (j;OpL>- ,*-^3 £-* 

(5" J*_s^2jLOj^ tOLx-ylJl £-* ijljcoil a 




JUP c aJ&j! 

J 

j *,JJLJl ^ 

LpL>- y*' 


_ x Yula y>-V^ A>-^JJ A>- 


<>- <±A 


-w-oJ 1 o-L a ^1p c ^ 


<r 


^Jajl 


CL- 


LjJl ^ L >wbLl *ru La Jl 0 L>—^ 

-/ ^** '“'*** J J 


.-LVlo-- j* < (opIpLaj jVO i?UL!l oJia L2j*j JOP L^-J^ju JwJ2jCL^ OIjL^ j-L LL A?^*Xl!l^ 
lp-VxIL a [j5*-lJjd3 LL^j Aj ^Sv>i (^ ^>-1 opLpLjj jl) ^ J^UL Jop 1 

-_a OP L<iw-^-vs^tLl j -A « /2 £ & c \ I ^ s*/? A l J UL>- 1 131 ■Aj-mOj ,jJUL~Jj ^-Ip L^>ooo 
opLaj-^OLL! olp^L ^ >l>J1 aj jjjJ Lis^j) tox>^Jj>Jj ap^tvJI *oiP^o oLj^jLxJ*V 1 
a ULo .iSLla ol Jl^_l?l L$J oLf» aIj*j jLl opL^j^L 0L$ ^o^Lo~- 

x! ^ jl-xi-L c*>\jjj£Sy\ * Ijjca ^J-L?^Lvq topLjjL^lV^ LpLc^> aJ*>L>- LlL>»j1 j tLJ^L? 

I *->l.]j La Jjjj t L_*l?Ll LO>LpJi ^jjl |-^2JJ jj*)' 1 '^ ' j-a JuLL^v l ^.«..2XJ> 

2_L \5 ^1p AkiLJl oiJ j^J^I ^JP' ^ Ju^ jijJ-l ^1 p jL' ^ J*?•*> 

y 4J-LiJ' ^ U-aj opLjjLxJV^ ^*-Ap 0^ ^»-Jl]1 x> y>ry, c^L^LllII yy* 

o LaLr L^_j2j*_> L?l]-A-Li ooL j^ cSCl'Y 1 o^ ^ pL j L?LLl^ 

. oL^_*Lso jj ^ L* j 1 V-L ooL?^ cil |.*ij 


—'^tr-' to ^a |5" ij^-t j (^1 LpLL j/uiJiJl oljLj^xJV^ JUjI o*V^ ) y 2) y 

t !jj (, jj-jxjl ^Viljd» jl>- 1 jo L)\ ^ 

, 11-3. -*.' |jP \ wCx] ^ ^Jaaj 0^-5 t -Aj>- I ^ 0 ^ ^ J Lo j I ljp ^-3 ^ 1 t ^j>- 1 JliI ^ 

L^^JLLj 4_^ij OL~9 ^ ^jA yT, Aj I JjV <J L) vj^ 

. A .... j < 


, tLP ^ J JL ^ A_Lj ^J^P L-a 4_^PLa ^3 L^ Lw 1 l_LwO OP L<w-w-^t- 1 |j5^ i wLl! I 0 j-A Li? OLo^t-^-P 1 pJiJ 

J15\ .LJ y >- vJ l j Ll*_L^ 3 L^_La ^xJl 4^jLva^M OP^Jo- jJl ^A oLo-^ r ^wOp^ oJ-Aj 



— J y>~ jjwL ^yJl i S"1 yxJl Jju CpljOJl 01 yjyPjJl J jl -_ J - 

4JL>t_*L AjJP y» flly J y>- jjJb (aJL>> 4>j yyT s-lplp CpO>~—*JP>L a yPK_ ,-_P ^ 

Jail^xj (_£ Oil yJfc aJL^Oj Ay^- yll 4y y£>Jl ^TU cyplytJl (jl w- 4 --.* : - 


y JailP ^_4”lj-sJlj ^»w«-iu]l k_^3l?«jJl i_5y Ji» Plii w •; 

AjJLiiJl yj 1 jJi]l jl y& ^ j .^•. , il lj_&jiil jii ^xjl sI.^tII tL^5""^lil s^- s _ _ 

j^ r jSLiJl IJl^j oLi^V! y J} z jL Li.' (^1 iSLilSL. JJ) AyOj _<_ _:■ 


J,l J^-lx'l Jl £?r'y ^yj ;4iL0 POLL' 

C 

zy a!L>- J,1 ul-py' >Ao LJL opLIi 


oL! jyxNl lJu& Jjc>e_—y 

£ 

|5"j ~ ojJJi 01 jJJi 


tlpLx-P 
;ol aJL 

v 


. 4 \h V ^£jJl y»0l y£y aL Ly -j 


4JL^ aIS^pJI oOyJ LOy^ 0L>- Niels Bohr y^ y jJLj ^S"jLcijJl i LxJl Jj>- a 

/y OPJj^y 4Jyca oLiL-wwa ^J-P jjJj ijl |woP>E_ll jy 4jl ^ yJ>l 0 . ' ' 

Ij^ju jl 0a3 (yjjl jl) IjlO^ L^^LxJl 01 eJJOT Oysl^ tL^jp J—>- ^ a ~ 

^/y>~ AjI Pi ^0 yJl ^Lp O^yOsJ^l jL g ^ AjLOjt-a 0J1“L [->- X$ ^ t4i*xil Ail—Jj i-vP^ 


tOJ-ta -L*j J-ljjl J,1 v— j!_>c— oVl ppL^yxiVl M? .vwvJ V ^-b>A JUbiUdi oU-P 

j aJU Jj>-lj 0^yX_!l L(J^3 ^5^^ Ojjj aLz—wJ l 4yjl UaLC ^JiyojJl OL^ - 

yS^Of 1 < —^ > 1 j-Ll 1 ^o—A-J ^ P yojJ 1 1 *AjCi ^ 1 1 l_ jyS^ L>t_^? 1 ^ ^^wwJ 4j 1 t ^ 1 y- 

A^-JLj Lg_Li—O ?" ytt_^vO,l 0^ ^^A^cAI APyo^>t_il 0 0^ 0^ 1 a * - 

oJu^ Oil l_ 3yj ^i 1 jl>-I *L10?1jj .aa l oj aJjLst OJJ- 1 C-^l-S*” .UL^^ r Ll2jyj 0 -'c: 

4j Jl iO 1 ^ ^ ^ L° 1^1 ^ p O^ 4 ^ ^ y^ 10 |pj* ^5^ ^ ^ 0-LOwO 1 1 —Lj^ * ^j 

yXX ol yJl J *>- j jJj ^5 OJl O^y^JVl 01 Aj ^lg,!l o jj& AL~Pj caJ0v_Ja11 0 -Lfc y>0J a-A 
ol yjl 0 y?- ^*r yLl 01 cO^y^^'l APy^ o Lg-^ A>-yoO" 

Liil yLa 1 j 1 _01 0 -A_j& ■L?...^- O yPs—*J 44-s^a CP 1 1 j 1 P^a j _ yb yj ?- 00" - 4—Ai 1—^ 

O 0\—*J tApljl-Ol oOjti J i PP lj ^ jOsJ *^[ 1 d4 0>- ya JlyOO ( 1 yO* ^*0 ^ 

. LJ2_xj LyJsjtj ^ yAP>j PpL>r yl >j0 aOp JtjjOayj [£" ^ AAil yl4 o y 1 jJl l 
AjjL-J. 1 Jl yOVl Cpli PPjljlJlil Lai . LgJ ^ yi—Ol yby PJjljljLa ^a CpJ 1-01 0-L^ 
iO j ^w\j LaP-LP 4j>- ya ^ Li O' 'PP 1 4^o*i IS" lJ Li *1 ^ J ‘ 


PJ 


,1^ 



\ * A 


ajJJ rS\ j\j 


jl_LoJJ O^ajLfli ^glp ^ a) t L^J 


T" O-o— 


ruP J JlU oJuft jli ' Jj * 

J" J c ' -/ 

. At' y^ojJ «j L^J ?“ 


j^aJ Awl j Richard Feynman OUyi ^:yV' (lUi ^a5 

. Sumover histories ^ L-y 4A^~Jri /^^l' vri^ ji 

w L^*l jj-ft L<i-S" t L) l^Su« jJ ^ I yf LaL? J^JLa L>tJjIj 4^0-wwvJ^eJJ ji JLaj *)} ^JyiIjA.Ii iJuft ^3jl 

4 i^3 *? i * ,-a JlAJJ 1 LM L)Lo3J yS ^Jb ^JJUj ^jA V-^jj . A—<odl jJ* AjjJLiJi 4 j^ iijJl ^ 

jLoJUS Jflj j (<*y)j (0 C^r! JA ^ .4>jj ji JXX. J^xs; yT 3 3) iki Ji (') 

j jjall Ujt. y*“V^j L^&j^^jv- ^ A>-^jJ <Lx_uj Jjt yjip'V'i aJj& Jj>-\ . yjup'V^ y» jy uiJJp 

ll y~ aJLcJjj^I x,_»>L y . (ciiJ j yu j\ jllp jjfc Jft) A>- jJJ 4 iL>- ^ 1 p Ol^JJ jl 

^2j y oljL*JJ J5\J ol> jiJ JiT Jj_^2_=Ll ^5 -jt, (^) J>| (■) y 4 

^ ^^^ LJ LjI ^oj^L>c_i!J as* A)jliL« Ajlp U4 (J) 

jJJy aLtaJ 0>L>r jil oi jJJ.} j . 1 jyS~ Lj-Jaju yP x_jdx>t3v b)^ j A 


a j jL>tiil c^l jLwJJ £-—*1^4 . J 2 -*-! ^*23 1^ ^1p j . Uj2j(j Lj-Jajo La LJLp ol jLuJJ 


5 Jjfc J-ia JjLSjj .O’ljLu-J.l oJ^& ol> y* y5ji col^Lu-J.! yru \yJ 

■ Lj-J ^ J-O^-vJJ yft JJ 


,Ui! 


^Lwv^p ^ iJLc 1 q-w^>1 aSwjLoJi!^ AjL^i ^ Juft JiLc.j 


Aks^J jA tO^ j JJl .'yA J-lP ( j^-a 4j &yi-A 


ly y*7 ^ ^i>- j\ tlwCJLjtj p\ Cj\ji ^ Lgj ^o^Al 
'lyyLl A-wJ L)1 Ur.J .Owlj>-l^ al Jj y> jS\ d ^>- ^ Cl^LijjrC^Jlj L^-J2-*J £A 

aj J& jli jJ y}\ * ^ ^Luj^ (i> y ls LL2 xj +]±*j L^j^LpLfljj 


;^ r Ay]^ ,^-Lp ij--a jlhi ^ tLJ y>- ol y c)-dL IJLll 




3 


-jl ( jy> yAl oj-xJ 4——Jlj ^>- ^-vki^j V l>>^o-p LjLj lAo^j) 

-’Lw^vik-l j t ^ -jyti]^ Ljli ^ ck_k 1 j Lj j j^A\ tkAjr ^yjl j _ ^y>- ^ ^ 

.(obyL» j IJLi*: /AVI 0^3 J33 5JVI 




AjjjJl o* j\A l ol> jil 

9 j^ 4 —.Sl^Jl J4 jL$J VL* ^jJj iJ j^>Jl ol> yA ^jA ij ^XIj 3^«iJi 0^ m A ^fc» u>i_ 

.Jji-ijJl t o»U •^■CSsJ'V' ol>Jl cl^V ^Lic-V' oli o^yjdl 



J/xtyJ SjojuJI Oi jLJlI 

_ * ^1 axJL* aJLIi—U JLiUJl J,l jJUail JA i] jP^zj o-U Ji* ^w~* r Aj^ kJ jlcJ^i J 





* AAJtll JS” llj yu A~*aJ> ^LJLa ^-bj A313 A ylsj C^>c~os^1j 

. AoaL^NJlIJ ylj_\Jlj AA^ j yL**> y\ j-lSi i^bbL^w® ^3 A j laJ. ] \ oJjfc 4 . AjJjJbl Lj>* jJ yixVl^ 

am c cJ>''^ ^-^bLlj j j jLJDI ^JjL* aj j^bxJV^ o ^j>-*Vl [>J a^L^V'^ oLS <j^3 
^3 3 o^^SsJi ^,-woL aL 1 A3^3 ^jlJi ^ Ao3b^-l b®\ , b^r & 4Jj jjbl ^b-o-JxJ^ ^bb ^jS L^ z j ^ 
_ A®bt3l A-w-wwjJJ yjlAJAjJ A13 ^AobyiJl j* jjjtil /y ,^5\Jl l^s»Jl^ws aLo~Aj ^ AjJJl cy^b 
yAoAJ e_^j>tj bbT ^ bx-o bx-b yJLi! ^ JLp I ~L-® 0 L*wj-1 ^ Jl>- b ^1 _ |l-3 jy b £3 bobT 

-l 5y*“V^ AAb^LilJl 


j^Lajj Ijfc j_aaj .i,Ul a^^aJI jjl*j A^ o j j j*^Lxj boli \ ,a> flJ) ^ Ljij bobf 0) 

AA-bgo (A^AxJi ^_p) aS'L^VLSnJI a® L*i^ a^^aII a j\q i x-Josj - 3 ybJl J^UL _ A-sby VbSl A$lbxJ^ 
-jLb fb j—vJl At ^ j^aj L»Jap A ;r 5C^VbxJl bxol^xbt IjuL) Lbf b®bc 

jx^Ix^oJJ A^AJb jLbl j-& b®bT ^ . 4-JLgjV A3lbf jbyo ^ j-iJl At c AJb^j V 

aA^-^Va A®Lp A«_A 3b>t_jb cb! ybLlt jS~ 3yL'Jt a!U- by A^ b»b bob ^ A^L^VbxJl 

3b<Jl3 Uaj>- .^ip A®t*jt A^jJl Cj^ 1^1 4 . AjiL>tJJ A;^lij 3L^t_jI ^\ A^u 

ijfc ^x>» ^ 5 ^ Js_>“*^L) )> Lj’I ^ OV^ J5" Lg-o^pJu 

w b>f ijUi Lji j Lo J J.A>- 4 jLx? 0L* a^Lp L^_3 JsL^2j O*^L>- tjl 

J 03 aJ>* oil A 3 LL 2 JI 4 O^lli 15^ ( ^>So) wjJjSVj L»AJLP ijj>- \j ai yr.**,^-) 0^ -bV Aj 3ULI 
^S j ' j j \j v o- 7 *—■ A’ * 

_' 1 Jo *V A ^a-aI 1 A3 ^ ^ [b* A* ^ • A^jJJ J ^ (j ‘ ^ ^ ^ ^AkJ \ ^3 j\Ju*/5 ^ ^ 0 \ 

. LoJfe^l j-4 AljUb 4^r j3 ^Ip 2 Lc^Jl £^2 j 

a^Lo^-Ji t^j^P IajJ j! Vi aj31>iJL! y> a J&j 0 V^ Uj-xJ ^ y \j^*3 
ApL^J 0 La^3 j*j\ yy wJaA jl ^o>o oLJl oJjfc cL^j^A^ L^jI Ar ^ 2 - 1 

A (J> 1 L^Ac^.iV o 0^ Aj liJ^ Ak—wJij . X-J ^Ail j^V y 4j y2J 

A3 \ 0 ^ ! ts_3wV^- Aj^L^-^ ^J^-i 0 

A Ij ^ ^ a r 4 ^-' 04 jJ 1 0\ ^ t, ™^ J •b-^ 9^ ^ j3 ^3 yf 1 y ^ A ■ 

v- oaA 0 - V ] b® Jj_P ^ . Ao 3 b^~ 1 jpj La >. ^ Jul 3 A LS^ C Asl>A> \ J_^ A3 bo~ w .vV^ 1 0 -bfe A31 ^jT 

a_A aV' Ao^-A ^-1 xjjU -A-S 7 tAjybi-! yp yjlAJAjJ Ajj AboAoli 1 ^ 

.a/]I .TtJ j Lj ^j-*-C. b® be y_3 A_^ A L^ao j 




\ ^ \ 


3 J 2 -43 lSLj& tAUiiJl 4-jjL3 'kjj^Sb JLi i * 

C® S'-y *\ 3 ^ ^ 3 1 j) J, j' 0 4>J' J 1 '^* -3 : - - 

\_ _ — ’l-’ l3 L-3 1 ^-J y^_^vJ ^4_ l k_ J Lw^V^J \ LLl ^^3 \}\ ' --5 -- 

■ l -C' .—i JX- Jj“— a l<LJs—^^ uxjl 4_*lxJi UlS a3 4jl-b J) o2S_^ ^ _ 


t4_J 4*^1 J o>Jl 4JL>- 


L 3 -L) ^Aj - Lj 


±JL'- a-AJfc 3 ^ J j '■ J 0^xJl iiy 4jl ^*-Lj ^>Jj tAJC«JaJl ^ul j3 j~L/?l Ai . 

y2 c ~~Ji__jL>-i 3^-3. ^j>eJJi jJiL Ajw« 13 l? 

J 1 ^3 4Jl^\_JcJj ^Jb 3-Lb j \ /jA jjl 4 j1Aj ^ 3 J_L>c_Ll j j\b] \ bL~J \3 ^ w 


.0 ^sJl 4 jJ-Ij Auzzj*- ^ 4j ^±2_Li t -_■ 


tO 3 !j US O-AjJj?^ 4-j3\_»l .^ip p-^Jl 4 j ^laj <j£ 3 ^>-1 4-£jv- 1 - 

IjJ^- OIx^j *Jl J 1 4^0 jl .*ji 4j Jill La3 ai ^aJLxJJkI 0 Jub C-JrLxJ ^ 


*r^ , 3 J^l 


\j ji -3-^1 *Jxil 4 j JaJ lii ai ^aJLxAII oJjb wlJ-LsJ ^ 

- w ~ -*y y 

\L* ijL>wajJl 0 j^o -Lii (. *_3l ,^>- a I Ij^JL* 5 - 4 J / * w Jaj J yij 2jL>- ^ 

3 . JLf- d-w«^ ’. lj Tviil V^ Lo ^ ' w 


TtJ-Lw'- 1 ^Lf- ,^r\^4 ’. ^3^"^ ^ ,<x ^ ^ ■-y'A,, 

J| ^jLLvoj jV^ 43L>“ * jji \lJL^J *\ (,AJk2J>iJ j^Ss-C^ V ^>-L>tJ \Jj\ j»m\W ^ ^ 

b>t^ diJi jis* Ijlj . J yiJ aJL:- J^p-jdl j Jj ^ Cj'JU 3 ' ^JsLki' ^'U- 

iL*Jj J ,jIj 4jL?^ 2 ]LlJb ji toJbJl^- 4 -j i5L.i tJ 3 J3 j ^Svj 4^?jU>JJ a^OI 4j ^ 2 - 

> J L_' *• c H ’ ■* c v \ ** ^ 

. >• aJ^ti ^ t\J \ a3 


4j>-L?- 'V j t Jj_P *i] 1 _Lj 4_>-Ij^ * 

U yb ^\ i< _J^Jl ^J,l \jt.JCS' \ £ V. t LwJ-P 43L>“ 3^5 n-«jJJ r^-w .0 /D 4_jl-i_J( 4jl_^^ -3 jx^ 

J) ^5sJJ V_J? j ^IflJl)) ! ^JaLwwjj . ijl^ajJL! V_J?^4 ^ii» ^ ^ J o a- 3 

, 4r>- 7'^- V j 4^3J LiiJjt-4 0 J 3 0 ^\ili t(( 4 J 4j 

’ilLi-l jjj 1 jli 4jlJb LjJJilpI lill^j . J 2 J 3 Jjp^ ^ c S ^ J1 ^. 3r^ 3^^ * ■ L *' i 

**3 a (, I_ $\ c&- a I J a JL>~ 4 J 4 JLP LaJjt-a LrjLILi o alxil i jl Lai t L>s_^ 1 a a- 

w •• J j J J " J ■ J c -> - 

jJ- 1 ^ * c^vJ 4 jL>-V1 oL ^4jL^j ^1 L -■- -- 



* 




i „ ,, i ! | 

^ taAztf f 

■“ J 



-uii xLsjO ^>1 b jIsj o XjuLv 1 (J j^23 ^ b 

'AnAs»AA>- 0 j\ JjJji Jtjilba ^yi jjl 01 (j ^Ail*J 0 yi!l 4jLb 


‘<L~a J' 3 ?J}\ X<b Jp 'JCj 0^ 

- - ■ *• j J - O ^ 


^ r 


3 LsO A>1 j »a L t J O ^-a L — 31 4_^-«jJL) 4Jj L £ <v0lI1 4P^_*j J,) I 3 L-AlfO 0^ jS~ , 

V j . jdba jX|^ /^a j J jj>r ^ o ^X3 j^P ^labll j t b^vjJl 4 j ^Ja-Jl jJ) (j? JI Ad ^ 

^j-a jJLJ ^j&\J~-\ iL^LJLa JjbLXwa JA\J 0L$ OJ-ta Ajr* VAj j coAj j5> 4 jL JkL) OaaJO j 


Lo^d 4_tfJjj>tJkl ^AfcLJuil olpb ^jflJJ 01 Sjj^OaJL J a tLjJL©j>tj O' 4pb*Jl 4_L>*_^A 

(J 1 JJ *^j ^ .0 A*^£> ^ Aj 1 __31 4-^^jJ L l '■ . /5 *>r .u La J jg o a 1 1 Aid 1 ASCjfc a , 

t J^VjbLOt A?-i ^ 4-Jp J^Lx. jt-jLAvwa AjA>- Xs^J -b>- 4 jIS"j ^-4 £-* W 

jWo 0 1 1 9 <• 1 1 Ajfc ^a Y * j ) ) “X CJ LiL?- Xi Ljli CAj IT ji 1 ^ La 


b 


ybo 01 ^xbJ (jfc i a> ^A-l 3 )^ XJ - 3 ^ 1Q * aOAj ^Jl 4la j :!l ^1 j *~* ) f 

^ j oVU^V! oJb (H. G. Wells) jk s JY^ V^>lii JJ y Ja^ 1 


old 0JJL ^xJjti! (JUi-1 t_-jLA /^s _g^a?-aJ "V jAp |Aa LLia ^((AAJ- 

4^Jp \ j y>\ 0->w^l Ad £ y,l yLjl j oL^al jjjl |Aa ijb^l jlSol -«a 

7O" ybJl Jlil ^Jfc La OA^Jfcj A- 



* m « 


-- '■ \ ,?U jtj 

A frLljl U»j>tjki /y* 4jl App 4-^ujJi jl C [-Jt^wJj ^\,\ yLwdl ^A'-AL ya 

—J. y a ?7 ^>u C0 ^l3 L^j iJI^XJTj ^y* jA 4_ll U*“w\j d-o ^ ^> T ' J f^ r ' J!^ )** 

» */S..A ' (^AJi AA -A yA \ jyS' jO I ^ 1 ^JL^ ^^/2j2j1 v s y^ A ^ 

J>^J3 \ 4_^wLJEi AlLo^a !&£- ySd C AJT> L?ir j-L$o <» j-Ji AJ-At V j ^r ] 

3 j d AJj A AL*Jwj 1 4j*AA oJufc |JLa frljj j Jjj^ ^L? AdJ J L^^SJZ A-AA lA /%-A*-) 

- <k^ ^ .(Twins Paradox) jai\£ Jy- J-^Ji 

-.Jb jJ RAJAS' ^oJL-wJ J tc. yAlJl 4_P^ j3 jAdu j jL LL?1j L^ili “ yyjJl 4-H JpAji ^rA^r 

d-AAd5A bl ^ydfcJjJ Vj . ^ jH*-> j*-) (IgJ^U- yL~Jl ^ i^-Py 4d-*jA OjLaJi .^Lp J-o-1*j) 
^aP^j 4j yiilL ALlay y» ALkIA jLijj! AV AIA 23 4.ujLa» ^ \ o—wJ /yjA All A 1 ' 

^-lp« cy»jA ^ jA-b AL?-^A aAL JAAA aJA 4-^jJL -Ar^ jA ((AAkII)) ALs JL>- dA 

A-T' ^ ^ r* s>^ j ur"^' J ^ t ^' ^ 

3 o>tA ;*—A'-l^-o |jb a V 0 J 1 aJtJl ^I?1wwO Ab ■ T 5si ^ lujllwALl ] \ >Sj j 3A*‘ jAJ , 4_J^jl A>-lj5 4 V >, h a ' 

*\- w' j j \^J K w '— w * > w 

jjl ^^?A» ^1 ^jLjwJi <AjAn-*I 


-—^.- c A^uAl A’A^ ^ ^ ^ W AS ^ya jj' yi-w-Jl JLoJ3-I ^ 5 ^ AVTl c^LA 

; -jllJUljl ^AAAti ljjwL>- (Kurt Godel) y^r o^ A» AlP t ^ ^ i ^ 

A yxlJ OjAS" <uA?Aj ^ Jjjalj j .A^LjJI <j JjJ c >7 (jl>w«j 

^ l/ ^-AA>o c<ui ^A-^j ^ 5 AJl Ayxjl ALA) L^J\ ^ L^i>J ^^LlJ^A 

lil A» jyLl c^iLoJl oA^J AuJ' /A>A A' -bA'^ .AjaJ -1 A AJjV' 

.AjLA* A \sj S |jLA‘ 

.AJLJAAI jJiil |5 oLj! A!L>t^>jl jlAI 4jL g^>LA?Aj i Lp 

. a *A» ^JlATo p ^3 4_a_JiAa JA gp>Lj1 4JjL>^-c. ^ ^s^- 

w LoA"A r ' 4 j A A lJ—* ^3 JlA-i LoAj .^pl^Al ^3 y*^ j-^ 

A AJi y£j> ^1p lj jjJii iju^jA a Aj as (Incompleteness Theorem) 

wo^j! ^LiAwjlj ^jb A»aiP oA> 43 ^Ldl Lj) ^>- ^-A^P . 4j 

4-o<U^o?L?- A [j 3y>r jl>\-«jj cA y 4-*»A>tj 4>»JJLdi 0 >LAj-\Jl a_^*os ^3 o^*-Y' 

.4^uij d < p > ^ j jAj 4 JA o^Asil 0 ^ A/ -0 ^ 0 







^yluJlJ AjJ j jJI w-’ ai) 





* . * 

Aj yli aS"^>- ^ JJflj ii)\ ^ jjJU i*!S" ?A^jjj J j>* jjJb aIS" 0 jSJl 01 g^X> liL* 

jjJb)) J*Lo ji ?aj5^L^ 4*j&t j+ a! ai ^^>* J OJJi ^ju VI $o^oJ^-w* 

JbV o-L*Jl iolil l)I ^Lju ^L%tfVI ^ ^ AjU^VIj ((?lilL ij-v-sJL 



\ ^ 


. jj&l j 0 0 j j L) ^ I t dJ 1 £ 1 1 jyLLji I L& ^Lf ^-o^-L Lf Jj *-j <J \ 

L? jVI /^-P bjyS' 43L*_>» dj^L» 1^)1 jjj jJb, * ^ Lo yy- jlSL j ^ j>- ^-v£>L> j ^uL* 

. 4-b- Jl l~d jl Li ^ j^l , it ^ o^cd? jJUl Ld>tjJ -r<*3 lcj-Ip 

V * \J ’ \^i J Wa J ^ 1 


„jJJl tJjuaJLj ^jLidJ 0 pjl J 3 JLoJ 3-V^ lL& _JjC. 7 t^**j |p y>r CL jY^L *- 4 j 
^'^1x4 jjL>t_J jJJJ j] /^5\J ■ jL^Jl jSr yL*Jb j V 4^L)Ji ol JJLpI 

OV t4-i ^,d*j i UJl jp ^ Y Jp^pr j J^J L)l YJ *^Ljwjl 
~d; Y ^Lop^ J* Lp jl LL . L>t_vi , l j <ul jj^ .JiYI ^^Lp ^1 t jj.-Aj Y LLLp jl 
:> Jp jl jjLJu-jI c^V^Ui j y* jIjJI tUJUil ddd$J jJJi JL. 4jl ^ . Li Ip jdd 

Yl .^?Lil ^ yL-Jl <Ljl$Ll ^Jj ^£3y c^-«Ljl 4 ,^:ll aj jl£\-*jJl jjL- pj 

L-jt_l I L *-**^<j I ^ 4 ^ ^~$S ilpLj^Yi 4-LLJj jp LlL^YL 

^^ 2 *- ^ ^ LojJ I 0 -A_ 2 * A . 1 .L?‘* i ^ JJ 1 j,_j w\j>iL 1 /^a p ^aj 4_J ^ ^N-J. I 0 I L^ ^ i jy^A 


iii ij Jkij i^^ij Ji i-) yc? ^ J^-i ■a'P' y~A\j. 

^Jl>»J 1 i»>- j ^y> Ijl> Ji jyxjl jlS' lil :«-w2j jli aJlp^j .U-x^ 

,ji5^-! \s. jlSL.^1 “'-4-^ J^b-« ^y-*^ ’-^>tj jl | g j i^r*ji! y^c- yjs—JJ i jjillal' 

V^JUJb . ,<J 


--L^ j S' ^jA jl jJ-J-P ~ jlla^j y» jbsll J OLjJl jl Lc.^j y>~ I o y> j 

J, j jl J-^J' y^j t & ^ * i ^ l l i ^ ^ .11 Ivw0> t o I JI 

j ^ 9 ^ ^ IJI If j-j^ I ^ I yJ—JI /jx^hLj yy> jJ I ^-P ^jLLI (J I 

-oL jw2J c^3 j ^ jJLj>* J jl ^LLwj ^iJjli ^^jplil ^ yLJl \y j j^LJ, 

^ I j LoL * ! 0^ i t jy P 4_P^j\**j ^JL^Jl /p jjj I {Jp I {jJJ 

V. CyLJl ^LlL jJJjL) j^jli ^ 2 Lp^o yLJl :^5^jtJJ 

• y° y ^)•*>- CLs.. 


C ^ j- A>s )i I jL® LL * !o^ jy& 4_P 


sj * c -LLJl JLL^ .gj L. ^0 


r ^ 5 


fl| -j o_A A LJ j *L^ , 

j J- j j J J ’ \ 


AS*j^s A-&y*~{ 4JL 

j^jILI — ij r v*Ll! LiL> — 4JI ^J> 



\ W 


^ajjl jS * jo a-L ^ 


yj \j\ Li \i\ I ys ol c~^ ^Laj JJL? t^Lj y^> ol j\ y>*j Jjcj ci>-jl lS j j \~— 

3.5 o_P w 'li Li 1 ~>- P _a -L^2_5 j 4jj>- Jl ^UjIS’ Li LjI i 0 4 J 2 _JuL"l L» Li 4 r\J>s_J ' _J .iLvLl D- P 

J i J ' J j J ; J JJ'» ^J“ J ^ 

•s LLxL ^ ^rS j. sjp-^ L 1 j-^i v ^pJL jjL pjl <jLa (3 aL>-^., 

(.sPLii' P' Jj ^ 1 ^ PP 'J- -: V 4j jaJl cJl j Lj !ol y>Jj i^p-J w> v ^>- 

• -a ; .Ow^' >.?>, ^ ^'' p' 1 LiSLj <LJuL_a ^5 oLjt-jl (J^LJl ia>eJJ Liijj y>-l 3^-a a 

^P A^-JP; L P c i.,'.? 3 ' I ^ • r ; 3> L—oJJ L^jJL I y23 I A-L^ jl ^ Xj jl .Os-oL 

' _a O 1 s-P * -..3 : JI^lP vLia-flJl ^3 aL>-j 3 JJO jl Li^a ^a'Jl ^-j * C ^L 5 J\ 

-a a — LlXJfc^s . ^3^1 jJLL jLp j L j L> Jl? y ^a JL" jl 

La aj Lp jl ^xJjtil LjjLl ^_>LJf jli ^ ^LI r ‘LJl ojLI L>- 

jjjl Ajl*i>- ^|J2 jI _L J^jiJji.1 cV j-& j 2-*-A iji CS-j-jLl ^j-a r jL yLJl Ljl^jl jl wJ 

^ cy^ LI I A^j i^K^a I A«»^*»sL I 4j ^ L ^ T li ^ 5 , jj • .'i 11 AS 4_*3j AP ^3 L._wu j I * yX—*■_ 

;LL*V! aj jjtjJl as j)LaIl l$ jy L*p 


.4jU j 0-L-wJ OJlS^ 0 y Oli 
. I s-jJaJl j-o CJ^iLj 

.aJLLJl iLUl c-U?j Lj-^J 


/j_*jJJ 3 ^'Lia (jl jLiiaVl ^ A^-vjjl jl ^J> ^j*o-Snj Ai^LJi oL-A ^Ljja^ft 

jLlj jl ajjaJl >—ij j? CP>- ^^ww~j>ti X>jl jl jj- 4 ^ 

jl jl^jtj (tp)j (I) jLJb^ i]Ljb olS" LI JbJbJL j .olJi^VI x^Lj jL- j-* 
J/yjl jli |(<p) jl (I) y J-^ll ^ Jyy'l ^jL-U ^1 Aj ^ AL~ ^ J L^zJ I AJL*JLwL I w 

.(I) jJ (^_p) jl c(w>) jJ (I) oJ l>- jlp LLLj LlJL^- 4 p 7 -^o jlS’^jj ^r^JI jl 

tLL A^UJ A*^ojjL'i ^LjL'i ^ 3>» AjL JLv jL jS (I) OjJ-l (jl 'D'l-La ^yp jyJL- t 

i.^y J LowwwwL^ J jS y!\] i_JlJl Ajlll ^1 jl ^ LoJI>-*^[l 7" Llii y& ( J ) L-J-L^-l L»— 

W ( y_P ) Js JljL I Ajt^J Lp I £i * (I ) O UjL I j li ^JeP jV I j 1 ^ ^ j 4-—*—j L Aj I ^yp jSA- * 



^ T tO) ojJ-i ^jA 4jloj JLstj /Jj Ai i(w^) Jaaj^ 

Oli ^O jj? AA>^ jJw^ 1 J\ ^ j *\ 1 La lo^^jf j jj j AiL^-oJ A^ LC.j ; 

VJ-J 2 JI ^iLwo Aj^Ls (^) l^S ,*Sj Ai (1) jl ^a '. ^j^'l £>LJl J-laJb^tj w -yAjA 

L? . * T& ^ A»*Awa .Ij ^>tJj {_£ J «| LALw* L<k-w4^A> q ^Lp -3 ^ ^k 4-W^wjj L) J -(s^) Jl(')j^ 

,*JL (s^) AaaJA 01 (j? 1 $/njA jA- 1 ^jbi) jsl j JLj AJi_$ ^J-A 2 JI Ap^v? /^» ^ yju Ap^~j 

(1 ) oaJ-I J,i (c_p) LaaJ-I JliJV' z^xjt ^ ^_5i^li iJu& £- -U3 .(1 ) oaJa J~i 

^jA ^^-*j Ai siLli Apjwj V'-*-® clAT^jA IaI £~i\^ * * c j?^^ <3 jaj Lp^-v-u cJLol W 

1 aS^Lai ^^sSo ^Lp (j-^^ y 5 <■ ciL^Jl ajL^J V 3 ^ L>-ww^S"j ^ ^jji ( I) 


.JjL-Jl 


rc-> r^- jJ * A. 
C_ * > ^ 


Asll? a^ ^.Lp 4j^L* ill ^ 1 ? tt W 2 JI ks'j^> jj>-L>- ^Lzj*o jlo ALxAAa A^L-aj 

LjaJ^ .v^AsJl AS' j*a ‘ yA Lj^pA\ LJb ^0 I r *r , ^ 1 yl ...V.ai' 4 joL^ x jLw-jJ <Laj*^AJl ^ j jl... ^ a J ^ 

^2 4-JjV oLo^vJ-l y jL_~j 4^LoP- ^ L cLj2JlJ' 4CklJJ-i ^Lp ^4y>- 
j/V' o A 1 A t«Fermilab <~/%*^ diL" Jl. toL^Jri o“>W^. 
.(European Centre for Nuclear Research CERN) 4 jj3 0 ^-i - 5 

^ J-J 2 JI */ t ^ ^ ? ^ ^ ]u^2j ^>- oLo^^>JJ r^ jL^j Lll>-C,^ 

j A—" 4) jj ,c4_p^ i * A?".. J\ j^Li A5ll? La>A_>tA^^ Lck-^ 

^j 2 _J ^jJl j-A j P ^j 2 -wwJ| ^jA AL5" IaI -LiJjJ (Jl-jJj>tJ 


.^lil 




]»< 






j j£*J\ j) jfjl ^ja j ^vj jJLs c (j jLil 1 Jla ^ j ^>JJ AJL ^-L? A^L-A 

.(<*y)}0)jy. jr^2^- Jij* 


(o^j^i ^ ^Lp) jpNj a-fc u Jo-i J 

4 JL 2 j 4j a~J \ (j£ ^ jjJi v^JlJ' jli *u-^i aJlp Jjb ^ .(^)j (0 jy (Wormwhole) 

jl La J&- ^ 4-*JUjj . ^tyJLju^ L/^l :2 U:^ /j\j JaLj y jl La^’ 

tiLJLP jli LJpl 4-^Lj! | r /g< ^InJj tjLi-i Ai_^-L*' 0 wAp15 








J ybb ^ O V“^ bbf ^ ^ c Jb-b J>^ -^r^' (^ J>' °^iL—> J~- 

^1,1 4-w^-o-jb 1 AS* tx>^^t_Ll y^a b ^ j~^~i ^mS ^ j ^ L — 4j .0 ^a^- ^ ^ y^lS-} i^) 1 ybbo-l I y.^ y ■ Lbl3 —^ 

Jb»bb yjb'L 4 4 a-J^ *ab Jbb- AiLwvJ,! o^X j Jiy tyyjLi^ Lo.™- * . 

J^aJlo O^nb-P yybj-^ Lo--wvbjy^ bn 43Lwbl b jy i-M y. t „^, 

Jbb ^-iS ^^aJl t^-ai]l J^b*- y* 4jlil l^L-oj ^bj>-l bbaJ lili tt^abtJl tbJajiJl ^ Jba w 

* b Jk <b~jJb y>J • ^_f j^r yXJi f^bojyl b^l Jy J y^> y\} jJt y* jy^ bjJJ ^ a> 

4 J ,'7t-<^*j t, yb y. 0^.2 ^ j3 - f ^Lp ^-Lp 0 ^S\j -b*S\3 y>^ — v - :> ‘— 


IwLo ji jy J? ^ ^JjLp y j 


,V- 


J* 


\J I 4j! Jb ^bJ- 


l) \ ' £ £ t\*/2 11 ' fA Y -vb _J2_^wbJ ; C J>-^ 0 < L s 1 Lba 4 j ,0 fl|-\J 1 __ 1 bbJ1 0 lb 1 w\Ss_tfc « i b? 

^ ■* y w 1 t > > '— J J j Yr ^ " j • j t > 


^ylil y-Jb U 


Jb U ^ 


-j >-1 ^ Aj 2 j^j>c_i^ ^jLx^jJl jbbj« yru *Lo^*aJ^ o yiiJ^ o^-X3 c^>-—^ a 

iJy.;' ^_~5" \ ^ r ^ 4JU*; ^A3 cA3 J y* ^ 0 ^b>- Ly^J ^ 

,, L« ^ ^ ^ —o_^‘ ^bJi 4 _Ji ji ^ l*j vul. (Nathan Rosen 

l->. *y o c-i^? ’ ^ j y j yj 1 j ^*07 f _y * *b ^ ^ aJ ^ b 0 bs ^ ^ fe * . ^ A ~^~-' c~ 1 

* 0 ^ ^*-b^ yJU-ww^ b—w>- ^yij aJL>- ^yjL-vJl \ *&v> ^3 cLgJ*^b>- Jy» vL 

jb 4 v ^ . 4^JUil>i 0 jLj 2 _?- a!^a\ yj L>- CJIa ^Lf- vLaj\ i ^ wLfiJ JiJJ2 i 

^L-5 ^ bl ^ 1 bj I y^wob I y-<^ * jJ ^ ys^J b ^ y>~ 1 4JL y^ ^ b 0 bx-» y^ 1 4 ^ b- - - 

o^UJ ^ylb 2 j^ . yby b>y ts_Jb^ by^Lb jb^jJl 4^ii2_u — j>- 

__> jjlbb b)b aAS' y to L?^jj jj-a bbs-ojJl ^b' bj >7 j-a bA>- 4_^>-y<l 43 LI 2 JI b^;-*_ 

^i^JJ bJL- AiLb ^ib^ by! o^b» yfc t^b?lLl ^->P yL-Jb LJ r^wwj jlSbyll ^b‘ j^» ^^ w ~ 

b 


ll>- j jbf l^li ybJl bo wb>- 4^bo SillaJli VbJb^ 43 Lb bsbS" yy^-> b 

^ a ^y bj^a oJjb Cl-*jb) _y!l yabbibl yulybJ bbj yx] J t4jaJlLs£ yjl ybj 4^J J y 

•J 4jJLLai!I '?bl o_aJl objfc Oli •+a q . li ob^X^i ,bJbL^>- bt>- jb bJ-J L>- ' -X_ > 

. w - J t \ \*J J J ' ^ J ^ 

Lob *jSO .^b?lil ^ yLJJ y^lbbol yl libofc yii^j tyJbv <iLb 4ibb ^ f>:y. 




^Ajii \j\pyj\ P\ jSjU 


• ^ Y « • 


'Js* i j6\ji}\ — o\z Jj SjjJLiJl (j6\jii\ aJu& jli {4jL>L* J ^ U 

„ « . / 

~*—j"j t'jy 1 ***&' Ov 1 .(Uncertainity Principle) ^ 1.4* 

. y* ^l^Jl -Xy^ Jh 01 J 9 j&i jS\ ^jA j^£ll ^1 p UJ 

f t 

—>- ^Js> C^jSW^l ^laxi ^ 4 -J-w 4 ilL> 4 jU^j j^Jl 4 j jli ^y>-l OjLajj 

.<^ 7^4 4iUaU aJS 3| ^jlao o\ 4 ^^y!TL*l ^ a^jL>«jI <ilb 43 U5" 

^5olS^yi *1jill jl JLalxj Ubtp^j b* ^y* bjjJ OLi 

B( j^oC L>b*jJl ^>P yL-Jb £-L«-*JJ 



tj>3 J-iJl ^.j-H 

\£ Ja>, \j3yyi** l$Jli £<0 y*r 3 jo yi)l c-jIS* la| 
.clJaiJl y oJLxJl JbliLj! ^*0 


y *~~A iS _}^ AjL^Isj 0»>-b**j ^ ^»jJl Oli 0 L*jl>aI Liijj 

i] ^ ^Uyi ^1 aj^U Aajj-ot iJ y -Uj 0U~i ai Je> yi cib yl» 

jA W_jJ 01 OLfcJU# ol~0»l^j ^ _^» 01 ,^4>li,l ^ >„ilii-l ^1 a^Lia> 

>-Vl L^ JS’yOUlLoU^ojcU! S^Uail wJrl 
V_ji aJlajJl oJLa 01 bJp cviJJi ill.Ol^jJl ail** ails- ^ i) j*l£ Sa jAa 

tibL aa A^_—Oj - ( l ) ( j* jJl j _ juw ^jA> iAj-L-liJl AjL^laJl; 

OO^-Ui — (*v) - c/ (^ l U^' til ^ >*•* Cjl5”_j 



■* m v 




|' 


(c_j) j * jJi Jju j (i) /^jJi JJi y-V' gr^ w j a ^ 

Wwvv j(1) Ak>JUl ^ii ciii^ 3JLdJJi J,l jk-Ji ^r^!- k'Lj-k Lai 


, (1) aIslpxIJI J,l o y> $ jjJ j*J t(i— j) Akk Jj ^LVl J>1 L>^~jLl ii^>tJL .:: *- 

o^ jAa <U*^> i^ljjb elk/y»jj ^3 ^L*^ r i jj l)IS" j>tli oJiLJa-a L>—w^>-^ A^ww^^>- ■ —» V j-■- * 

£ t : 

LJj-Pj (1) Jl (^>) ^ i£y>-\ oSyu t(^) Jl (0 4k>JJl ((Aik-)) ^3 — J -^-' 

bl ^SJj t[(v) *k>JUl Jl (I) aWJI ^] l*Jli (^) j; d) ^ £^_ 


J? (*kVl jj yLJ ^ kkL Jl (1) jj (s- ; ) t 


f 1 


J? jL-k ,1 ^-L^LLo Jsjt. J? Jl j^*jJl c® ykJl l-k Jj» jj jl /^kAl ■ a i 
2 kkJ (p-^L.bU Lo—~J-1 ^\Skj) eoL^a bo^^>- I'Lo^^ r^jj! ^ L-^>- j *1 
=L kJLL ca*^ ^J^Lj j 0 o ( j-* c>_^Y1 Lo—~kj LljU ^^-' *_ 


J 4 , 


LL t AL ik: ^ /^4 


it *i 




jk % t jjj As" ^ j-uj v i al 

. - a^S\ \ »2-jl y O—iikjl JlS 4^gwww.k-l ijlSj ^ L . ■ L'll ^jA A?L-w<3 ^Jp *L£iLLa -- . 

y- L*_J^ 1 bbl*->jl LJY AJLslSk 1 g ‘SvJ i 4jjJjC4>- 4_<>_wwvJ>- b j y& ^JlP i^ 2 -^ - — 


J 0 ^ *J)j\ ^_ii]' 


- L 


^>1 v_^rJl jl ^kl ^ j*»VI __-L 

Lj 2J Lo^-llP^ eJi t^_juA ^yi (jLojJl ^^3 Lo ^3 0 ^sL^-w« A^o^--vv>7 (1*^3 A La— 

Aili c . ik oJsLjjl A^w^k-1 /Lo-wwk“l jj LaLiP y-f-k ^Jl AkiJl ^1,1 J . 


AjjLaj 0 j3 L^s L>^ 

^jlSS j- 4 V-b i ^3 ^ 


2 


■^1 ii!l LojL>- Jkf 




Lo^kl cJl5" LI 


4 I . ^ 4jw*J 

J 


-V' 


Ij^JM . ^1 1 La^li ai 4 jLjil L ^3 0 ^sL-wa OJiLJi-a A^>—^J>- LaAP • JN 

OLjJl ^-s43l_a ^ yj2_— J\j 3X^0—O ^SsJl L jkj 0^ 7^—4? C L *. > flJlAl 


*, <i ^ c? ^ 




jifH jlj 


• > Y Y* 



OUjlJ ii J0 < Js* a^Lo> Jlow-Or 
.OUjJl ^u*L# ^ L$Jl a:>La> Ju*~or aL*U-* 

o-lP ^jSsJ^. o^La>* llL>L>- j Ujj 

aLoX* aaL>- ^ i3 ^>o 



\ r* 


yS' yOLlj ApjjL 

ajL^j /j_ajJi aL ^Lj A-jl^oab ,^5 vJ( aj J)qj oOLT Li L> J^L^jS o' bjfCr f ibj a 

£ £ fi 

oi j^lj tbSkr ^»Vi jXj ^J,jL r i aJL^jUj . Lj>tjJ^ oxLlj pJUJl y$ LpoJL Li Li t'-Llk* 
Li -LV L^jL lLJojj c LL>- ^ej j i y )i \d LLLi OLoJwjsJ ^cj^i^Li ^jL" ^ j r <>j^- a^^? y ^in- 

^m^Li .^bi Aj>-jwLl ^i oO_Lo li j£- jbs.^1 L^j LL* .^xJl ^ejC^ bi '-, ^ - " 

^jL_*LI a ^X3 blLc ^*Jj V a ij^jtii c-L^iii oC ^ o~>^ Li ^yj>- *j — lL-L ^°j . Lxj^ *jLj ■_ 

. bb-k Ll->^Oj>- a-jL ^-0 /j£* J^L^jli LlL*j>rj La (w-jL^u^M y* bib-*> Lb —j_Lj Lo-j jL ^p 

jLbuCj _j_d jj>L cjL i LLbb ^ILxjT _^v^lii y$ ^jL^Jl LLT Li ; y& ^VjL**bi Jj>u a 

Ljlkpl J jL-Ci jd^ yA Lli rc-L ?y aJ yAju* __;L ^1 ,bbjfc 0 ^Xj OS j Vv^JLIi ( J JtJlJ o* 0 T L /~*““ 

g^'-C 1 Jljj >^' ^ /LJi 

tf CP-aJ ^jL 03 J^jll^bb /w* Li I y\ j jjl jjLs^J Li AJ jw.^s\\ y*3 iLjjjj^ J'**— 

y& Li ^ ^(XbFO) A-o ^*Ji Ojjl_LJi LsLbLfi o-A^Liwa Li L j^p jl*^ ^Ibi ^»> ob -aLTO-w * 
iji^liL^oJJ Lis j-^.j ) • 1 ^-A^-wAi yA y\ y>~ 1 i l p Lai i j jL»^ Jis I jl j j LiL-*> Li ^JL- L 

c J yix~* l y* j ^ iS ^—■L"i / r-Ll L*]i ^La jJ Ajli ^^>cjJi ^L^2 jjj ^^Ji 

^j-wwLi Jj>Lj .(LLiLvju LLLoJ^L'L aLpj <.£ j^\\ ^yt y j^A \ *y\^i i y ^^0 ol JjV ^-5 _; 

aJ i LjIjj oLjJpLi Ji LjLf cC-ji^ y*\ U^^i y* j\*) aLoJ>?_* 

^_S j^~ i A_^-^ A_T^ 3 ' i AjT* 3 i-^ i yji-wL i AjJ Ls^a L[ i A^a j LL i 0 wLjL L L y~ .«— 

-A5j jJLLaii L-pJ->tlJi -L Aili Ub J yJu* ji y V w j 

l5 ^jO ^ulS\JJ a ^?y LSLla lJ jpsj j c^-ji^A-wvli jP Ay*) y 3 -^ l> i Li LL-ta ^-jl, 

ULj ^3 (Enterprice) ( * } ^J^L^iiJi ^ (Captain Kirk' 


jJ“i Ip^J L-Jj>sj AjSvi^ (. Ca^w-Ai yA r*- L_Jl yy y» L-jL ^ Aji CL^ ^u*j2j JL a 

wf aJ Lii Li-C ; acn-^ ,^cj jLJi ^x,'^ t^L?lii ^xJi ciLlA j g L”^ ^Jl jA'LL^' •»- 
AkoLi ji/^i ^kpl * l ^L?Li ^ ^jL>j Jj> i JLr*^ i Li L’Lla ^Jy> ydc) ^ VTcJjLJi ^A <UfCiw4 .!_i 

* jLiLL <3) y O' Ui LS0 j>- Jd>- wA>- dJLl3j ^i kZjJS- Jl3 L^-ji A tLOnlj^^ Aj;-- 

LiL" 'j)l sjplOisLLi 1 ^L^^i ^ Aj^lSka l^JLf ^ ^l"j L^? g l:•*!' aL_fc JjJjL' Lw^. * 


^ O' | ((Unknown laying Objects y l yiiO-‘ .*1—^V'» a OL\( a^jC Tr yi j^s - 

Ji jaL Luii jO Star Trek ^ y y -.y^ y^-< j : 





^ Y t 




l>-I /ySOr jy£* *L*jSLb l *r?^L lxU ^A-wsjT „l5Ll& 3'-^—^ 

-« 4j! ^>- J,! oAJL> li j£- oifkajjl oLS^ Ijl aJ 1 c^tjjLJl Cjij ^Jj>-X4 

ji L-j^oJU *^\j>- 0 ^o5\J Uj*y L)tX-4jJl Oi>*J La 0^3 £ ^L?UJ y}-P yiwJl jukXgxil 
^ JjJ OX) ^.jg /yj ^Jjl oijfc ^Jj-Jl <£j>- j^J Lflijj — (j£ ^5*^1 OjL*JJ . C-L^jiJl 

t.i3-^>- J^- |jLL ^ ^a jjl ^v!?La ^ j cUL>- <xp>ap *X5 ^LJL^ ^ejjLJl y^_L?l ^ 

. L^*ip CXJl 4jl_i-l tiJJj-vP^ TtJjU £_a |J? y^ ij^ 

J 1 yxji^j tcj jLJl j^*xj ^jg'^-wo / J ^jJjli ^s^lll ^1 yiL^wo LaAiP iLJ-S^j v_ jUt j 

Loixl Iy>- L)^Xj /yJj i^jjjJL* Jl*ai«AI j ^li! j yx_> Ij^j j ,s^^oxi 4 J L*jIl# 

. Lo-^j 0 Jj y La 


U_aJL LJLl& ci—'lS" tali t JL>- ^Lp ^iJL>- Oyi-1 jl J^Jli <jl 
L^jjxJ . taJJLtal L^jl L/°^ \j aL>LL 3JL jj 4J yigJ 

^W2jj ^ C^'L^eJX^ jLwwoV^ \^» XkxjA j^jLs L^Jt3 aJ *1 Lgjta^>- (jtP iftjylaj talta 

0 .a J j i tai-i-L j Lw-o *L^ 0 ^ Lj li I wiS^-& * , f+S^ 1 LC LSs-w® 1 jyL* /yP 4_pL 4JLJca ol jLLp 

^ Lp *\ C ^: ^^^ ^3 y Ls^ 4 -LoL*-^ 0 L-J 1 ^yJJ-D 1 1 2> L® . 4_1>j2_^a>j LC^ 1 ^yX-oJj *V Lj ^0 y>~- 

L)V c^dxi-w^ Ip. Ljpj j\ ^JgpwvJ LjU ^(^jpLll ^ yiLuj) Ai^Ugji ^JLp 

o ^ ^ j 'L' 1 ^ L>- L ^xj ^jyj ^jya jj 1 y>P 1 o »uiJ^ *-L ^ ^ ^ ^ ^ J-^r ^ 

.0 yi -1 


yij ax^o-wvL jySOr^oLajjl yyp y^-LlJ <Laj^L,! c^LJ2jLlLU jj^V^ 

XJjl pjj a ?tJji JJ ^ j ^L?lil J,l y>P Jyj yiLwjj 0 y>oaJl^ t4jjJ-jl 

Xt_3 y Lj\ ^4 ^Lp ^ L* \J 3jLLu Lo-S" I 3j..-l':\\ ^ j\ y^\ ^ li ijj J ^Ajj?X_^vJkl 

j 4p!^ Lu (Steven Spielberg) ( *VyJLw» oll^ Ai* .j^lJi 
jLa ^i^La Jioli ^Uai^i ij u<Back to the Future J) oj^JL) ‘uJJ 
. J^aii *<u-aS J,J 4 jjJi^ i, aXa ^ ^lii Ji ^ o*j jJ (Marty McFly) 






\ Vo 


ytj Jl yP yLjlj Ap J JO 1 


4jylaj j^p ^jtlll jLoJ-J 4JL Jb |dL* aLaJI ^cjjI4X?^3 jA-j a 

^y~J 4ji ^1 p 4-wAjAJl dA a ^aii j i A^lJl U^jaJl ^ X> ylJl 

/^xJ , 4 J LoJJ>- 1 4j>- j ^ \ ^JQa [SsJ J 3 i C AjS\-o*I 1 ^Zj J \ I 4 J ^ A>- \ ^ J Lj A i-X^- 

(j£ jJJ>tJ OLoJ-i ^ <V0~*f .^A® ^4 -L)JlJ^ ^tJjl yjJ^J 0 LqA3 r~\ jj\ JpJ IALAJjA l]ljjb A a~~_ 

/y* 4jl A?7jJ> ^1,1 oAAj li y^- ijLX-ajJl 0 yS\J Aij C £ L^nJ ^J^aLi 0l^->» j jL? A 

j ^ CA-^ jlJjp y £ JIaj Oi_5 .^u.1 J,J 7 - JjP y yLjl pX 

L)L>Jw3 yC^ \j\ jA-j ^ijJJu^ yjtll 7U ^l_dj 1 3 t 1 0 a ^ j| wL»J (^UJ * _ '. a ) ?u;j* 

.aLjJi _7CJ jl jjjl C AJajUapiJ ^c-Jjl yjJl Xv^ y9 Jj jj ^V.J^ ^ y-o->t— 

5uLoj>- -^x>-)) L^Ap jillaJ A ^OnA 0 ^JsJ Lax lil JS1 aJlI oJL* i_x>- ‘yX^iJ * 

j' js- -X- j** w((Chronology Protection Conjecture 

X~Jj a * e™^ LL PpLa aLtll \jL f ^y 1 $yA>Jl £~P ^lp J-oJU cLyAJl ^"J‘ X 

J A>p LaAOP 4 jI ajb (^---w-Jl c4Jj>t_X2J AalJtJ UJjt>o La ^a jLjfc L-^i 

C^LL^Ll jli t jLay!l yyP yuJ! AplSCV jjl Aj>- j jJ \ 1 0 AJjj L 9 y^ C IjN-a '_ 

j\ yoJl^.’L y '^Aj o^LCzi^ iJpU>—wvJpl /c^L<w-vJ^I !vjl jir^ j ^^ 5 ^ ** i *- 

y4^H iLLL^tjl jlXajJl (^A^ejJ Lc. C 0 43ll? 43L5" a!^O sA. 4iiJL4 4 jLL^ 3 

JxjJ JLp yVI .y>y fS- yi*JL ^Ajl AjJLiJl ^>1 y>JV' ^-w 

*; l ^^Jp /jJ&\ yJ jXI C^Xli jJljj *L' jyajJl y^P ytAvJ^ ‘LjlSCl OL® ^Axj Tc-A’^ a -P 

.AijAj OwwvJ Oyi y9 OjAiLa AjjJ \J A3 AL»fc>^ yi^ ^ .^^JwO^SjC _ J 



• ^ ^ # 

£• Lj fn&j *' •Act?*’’ ^ §3 


Lj>- Lo 2 yt yj yxji ^ f. (lXJ oJj>- yA 4j J&j ^-w<i^2J 0^^X£. 4 j /y* 

^-La ..^3 : 4-JjJ>- oij ^JLp J SJUSj £ ^JlJ^ ^°^- > .cJliJl «<2J j}\ ^3 

.ijJJ^ y* ^ Jj 4i~x_a ^1 L^_*j y 3 ^ ^ {{*£ y>-^l j-^1 jlaJl (JLo-£>1 ^ 

<> < ^ 

o 'k*J> >lioi ^IJlpVI j-* \ bJl^ LgiytJ Lif ^^Jl 4~JUJi Jyl jJL^ ; 

L^j ^-*jlJ( * A?" . 0 ^ ^ 0 y ^ jp^ ^ 

tSJa^^lilj 2>lwlP^fl oJjfc A>- jl LlJLc- ijJJjs ^4 *VJj^ . Jj'Vi ^-Lp ^>- ob 

^jjJLLzj Loj_o c4_^vL^'^j i l ^.lii .^ap'VI ojjt> ^JLp r% L^_L>-wL.- 

4-a_Jb^t jl? *l5 Jku 4_^>-j v^oL> .(ajJjIj) As>^s>x-^> jS- Lg-J-P ^ 3 

*>UuiJ £ oL_i-l J rc-Q^wjJ LaUf l 1~A3 jl J3 j j JLj Jll JlP^M jJJL <W*3 j) ^jfc 4iaj>-">Vilj 0Jj>“ 
j j!y ^Lwil J,1 O' JLjV jlS* jJJi jli j j 

^./*■ Cj* ^ j' ‘•f^^'' g? o y ^ 

^jJli ^jJls j*)!\ y* \S ^ i-^> ^1 j c y^Jcsi /»^>cjJl oJj& 0 ^° ^ ^ t; * y^ 0 s 

IS" ■ [ a.^‘. , i j J 4JLaLi‘ 0Jj>- j-4 Aj jiij ^1 l jl U Ll 4 jL^J ^ HJ ^>tJ j 

jiljj^V (JL>-jIj ^jjULi -1 t^^Lj jjAjij A,\ c ^*^“'‘^ 

A^i y Al)^ J J; -i 





G' jU 


^ l* * * .jjLdG Jjj tfrlj j*iJl Jy >- jj 4j ^iiJl aLjfc ^G /^P d->e_Jl 

- jJj d~$jJl jl /^SvJ t(^L)j.i /jj* od>-jil a_>^GJ l /j& Cx>Gl ^ o^o^-VI 
jt~* ^ Ujlj td^G?G*a^ ^ ^jiUj a^oGJU aJ jjt dL jbj Vb_*> d-jLT I J-*j 

f 

;Lx r « 0^51 jj ^Glj^pVl GG t3 ji /^jLdJjl L)Lfj .JuLlH VI AJJj-Jl {£ J-G yf* 

LG A-Ck-^*’ /^jLG ^_lp l_da <jl J-Cj Aj 1 VI ,^>jLJI | ^ tf ll ^ L yS"V L)l GV ^*GJl 


;L -I^>i VL_*> d-jG i Jj(j 


) I t-L) V AjL 9 I yia ^ 0 d>- ji»a Aj ^ V 1 Jp jlI*JJ l , _^ J J LJ < 


■—A—' I k^rff 


c JJl 0 GU 


?l LjV ^ jG Qaal jVl <j *ll oJLfc G 


G LpJj>- 


' Jkii toJjljJl AliSl ^y> y^ 


O 1 ^_£ jAJ Li>e_wwG LjV c GG G^I jVl Aj^G ll oG G ^Ip j^ oixjl J-al jl jdj j 

LJ& <5 ^a /^a ^tS~l LpJj>- 0 1 _\j 3J! (. 0 Jj 1 jjl AJlG /y* ^y> yJ>cJ OI tdlp /^Lxj . 0 ^xii J^P 

_ 2 l y>~ 4_^a cJLjcC, tjV jG 4jl dU~Jl iULlpVl OG 0 yGi Ajld ^ VLd3 

* Jp Ijd^ d J JJl >■_G jC^ dLdGl , t ^P-l G^> jJl j AJ J^il toil! I Aj j 1 yiS^ 1 

Jp JjL^-I ^,'Ij J-JjJl > rV > “^ \ ^ \ A AJL^ C> ^>-1 0 . tlJJAj 0^\V y* ^ ) .^ J j 

Gottingen j>^^>r V j) ^ Max Born j;v ^Sl* 5yV 

r LP 4-iiJl Ow’lG .(( J y£i\ 41+*> J$ Lgi y<j ^y]l cL^iil :aJ‘Ij 

^jlpI i^Ljb ji5"^ cjj/>JV' ^ _yJi a]jU-JL! Ai>AJ-i Dirac 

_' Li La y& y i d—J yj I ^ 0 J d! I ^9 <Lj Li] I Axv*-wwG~ I yfc> ^ C 0 yi J \ ^ ^ aJ J L*-a ^ L 


xd)» :ajl 


_' 15 La $jfci 4 (. Cd? a 

J J J 


a-fc 9 C J 


) A aJl iC ojail <t 0 4 J 4*J| ^ jl Vl iAj .Igll l cL 1 *jJ| AjLpj tic. ^ 

• J J ^ J J J J J-' t - J ** > - '* \J ■ 

lL GL^I lSL jt> oLi L y ^ La |V yy ;V p^Jl ^Jp^ . *>G-2jL ^ aGj>- a ^ 
, a^GGJ AJljJl yrvl jjjJl -^p d?Gl 


y yLiil _' j-a 


Jl aPjfc Vp 


t'— g-f Ll? L 


■^_gj L1 -jPp d^Lo^-«G“l d^V^-Gl y (3 ijjjl dI GnJI tG^Lx^a ^ 3ju 3 yy* * 

.Quark y j ; /Gsvi G Ajjlil oLo^G-l jl Od>o ^jjlj .d^G,^- 

LaLc 14_olil a^wwG-I ap^ y LdVI iG^J aj>^G * , dGaL^ oL^> GiG 
dLo^ ;r wjkl Uj(j poL^j tAjjjjJLSl jVGl Jjp d-Gl ^1 GGl l^GI dGJ 


■- La U t 4.oli' 4. 


aAjfc 'i5" 


f- j* j^i ^ j l£. 


d 5LibJ-t 


i]L* d Lo-S" 1 ^ ^ a r^l -.-^'.’>3 V' j f' l_*-^V d-jlAo-*-! 4-jly_L j l 4. 



• m. 


JL >-yj Aa-JoJI J J 


•UW« 


lolil 




cj liT lili ^ i'ja j £ oj> S«^pL*-*c. oy ^Su j 

w^LiL^w* jij^ I4I3L1 ^j^-C jl 01 >_ AJli ^JbSsJl bjfeS aL*LM c^Lo^w.—>~ 

.iaiicJjdl l jwai Jj£i*» IgJL^- ^xll jiJl Jli aJU-' dJu^jtoXju 

(JlJLjj t^JiXi ^ 4 »jli aJL 5 " ^ ^ y &W aUU-1 ^2 

€ 

<Jjl^** L^Jb Ajr^lll ijv L^J^LJ ^dl ^jill 4JUIJ0 oLy^i 

sjljU- 1 oU-JLI u «£p J^- - #^j. 1^ l^iLiiTi ( j£c. V if)V c« Virtual particles 

^^3 C Lva> j^sas.^- l^yU l^J 0*V 62 jP? y* LgJ e. 3 ljL»l « O^L*******^^ 

. Aolil ol w j"! J^-jJ jJ*Jl cjJLj ^ .0.^. ^ 



oU_-JL| <J^Lj 

(jj jaU aJL*I^I o*U™>-' J^U y* <j> ylil L-iw ^yo^ C Jl 4 j JaJS Liij 






, ^ r 


,1 XI 


- X X -Lp U y* LX ~\jVj A*JjI ^1,1 X yil} 4-LoU^l ^ i ^w-wJ3J ^Sx,^ 

cX^ xX X*t! Vj t<L5 oL> w~5" y jt-x^J ^0 L~jV1 £-X2 
X ^-"-^ y**A> oJu>- ja 4j^1p AjL^jJI ^ <J j*jL>j i i]l ^ b« * pb_j .jJJi y 

s c 

—* -p— ! ^ 0 1 l) ^ ^y> LJl y^ ^ ^ ^ ^ 3 * ^ ^ J ^ Lc^v 1 ^ A *,S2 y 

, {* yJl fLj^jsJJ 

X.pbU o yii jxJus _J5" jl ^i*X 0 X* (X^v 3* Jj **/1 

-o—*.o 4_JUlX oLo—-^>t cJ^LJ lp :r ^ X .^Lp 0 y Jy^ j . \ g vItxJ L&3j 

^x>- jk^i j »ix*v oili-ij .Graviton Jp^^>- 

^AiLw^a y yy ‘ ^ cv ^ J . y^X V jJ L^Jaj^^lj *V JXJ>*J i^jLX^Z .Ji 

y tf c 

X^‘Lo-w**^4r ■ (J/u l.X>- AjLjcJsJI XplJ^I iSy <X v»LA3^_1*jj .AjIAjv- LoX.J> L^_>1 oLlilj to.-LjtJ 
x ,a^j j j-^x Oj^ Lpx- ^—.lJ t *—«xJx j^ 1 1 ^Jx® xv^x*^" o^j-ili 

C C c * 

-j-J2-*J Apl>: ^r^-i ^ Lgjl jl X- 1 ^^ ° > Tr^ :2 -® c5^ ^ 0^'^^ X 

. LjajLj Lg Jgaci ^L*-^ L^X*>lj X-^X ^ 0 


-J p>XiJkl oLo^^oi-i ti«^ilJu» j5^5Jt jA jjr« 

^Xa aJ^> c_jull jy x^Lo-wwj^-\ ^Jj>-lJLit V L^S\J c oIS'jX'j 
y*j jjXJl JgLJca k ^_5vJl d j_aJli ; o^LLl o y ry* ^ X y ^ i% _y3 *y 

y^XJ j\J jol) If- yL* ^ ^JjlII) 0 y)u> 0 yju* ij yLa j yb* 0 ^JL» 0 yL* ij jJ-4 y>^j J,1 
-jj>-c_jJ 1 y*A xV^x •—^^-*“® 1 0*,^JJji ^-X ^J,- 1 ^r^ o y y* ^ o y* (^ (J^ ^ y ~* / ^ 


y> jJUxS"j ; ^LJ o ^ 


X\j a !Aj ^.SsJi 


o y j^y X A-j>- ^a 4 _il>cXj ^ru o ^JiJl 


X,'\jj>rXJl \y t yu AjjLwXL« Ji^J-pl ^ jV' Jl» X X 

Xuy L^-J 2 j*_i J^Iju oji c-jLo^-wvJ^^ Xv t_^j5l>x^ X y j caJLoJIj ji .1 

'‘■.j 4 '.Iwiilr?L aX-/ 4 ^ x y w^-vjuj xj x -v-^ ^ 1 p ji^->- vo 

xxLj ^ jjJl ^ AXiXJl a ^»7 cjLj Xl <JLo oU JX^ r ' 



*\r\ 


j y^SJ /^SG.J .oiLLl JjULi jVI jjAj U$" tOjA]\ 3' i_ w <-r- 

A_JUl>- C^Uk-www^>- ^x» j^"* 3-Xp J^LJ .jp 4j£\j Lgjl Jp ^ —■ 

Ji e e ^ 

oU>^~j>- J^Ljj ^ill oUjjjjiJI l)I j l£ y~l ©.Photon Ljjjji ^ — - 
143 lie JjJLLaj eljJl (J,l lj ysl y>-l jlJL* j! jlwLo v^a Ojj^SOl (jLaijl oti ^j-<oJl ^Ipj w-_^’ -^>- 

4Jj>* j>» J ji? (jlV 1^1 C ‘LjOJl j^ytilj ^J t j-U oJL^ J JjS'LoJJ U JJ j3 O-*— * 

Jill j t A*il y jj j-aJl ^1 jJVI .Jo olJ jj jaJI oloiSl ej^j^-L) e-L^ j yxUJ f y j' * -— 

jla^ J| o yj&]\ Jlijl J$ JjS 4jli OjJLj ^yUA?" Q y j3 ..-J - 

.0jj jiJl AillaJ jjj^SsJVI ^L/eolj 0-X>tjj teljJl j-P 


y jiJl oj-gj V /pxJj .A& Ju aJl SjjjJI t£j£ll j-° £yJl 

hy\ <l\!>ju - ^pUoVI i?LLJl ^Ip ^L>-jj aJ jjoil ^ (_£jiJl oi-Aj .Ojjl Li~- 
AJL*>-Jl &Jjk> ^jl3 t \ ^ 1 V 4_L^j J^3 iwLjv- 4a j_g fl » AjLjc */? ll 4jJ jjJl (__£ jJLil ^ . *0 '—- 

olj Jij ^jlijlfc 4_*_*L>. Jjjjj ^JjLOj J O-XlL AjJ ji?ljy»Vl 4-J53l ^LJl JLf- - /j 




iJcaj jaJI ^|_^IJjl]l IAj 


(^^1 - t —^ *v. jliJl oIj--J lw\_J>- O-ftil Jj wl3^ C^Lp 4j C Lj> AjLa LJt- * 

j t ^ ^ V ^ 4_L^j cL^jLSI ^ ©Jjt>r ^ j>jI J J A*P ^ja J5" J y^j>- ^ 

^p\ M ^jlijU ^L>r ja you ji^j .Sheldon Glashow jy^U jj^ 

. 4j j jJl j y^-Js?LJl-aj jJLU 3 Aj>- j^» 4^jLXw 9 O' w 

* (L 

V iS j >-1 © jS j tAjyjl ajj jJl ej£Ji tlfcij3i j^3 jiJl tlr 8 ^^ 

yi y ^jp aJ jyAl ^^3 jJl Lllp 1 gl r /gj> yL^Lo ^iJl oj-lll ^eyl~a * 

oUjj jjJl iajl y ^jP aJj^-AI toU j y j-jJl j oLj jj Jj>!l ^ 1 ^ . /? xj O’lSU 

oU jJ jj>Jl (jy ^j^SsJl ^iUi 015" aj jiJl ^ ji!l j j^j i yA j . o j All oi y ^ li-* oli j^ «- * 

ol jj {C, y£- Ju* Jjjyjl jtp IJLpL ^1 Ijtil ^j3 lOlj^Jl Aj Jjl i3 

Oji^r ^jgtp aJ y>j>- o jaJI Oi-Xa Ol .-X>-lj ^y^ji “'" 

.olS"jlj^J' £«j l ^ j VI i J^lajj Vj cGluor 







<L/LxJaJl jjJl jjiJl j jjill JLp-jj L4 (^^>i Jij 

4j^ lajJb cJ*jp ;4 j jjJl Ajj jjl (^jjiJl ^ju jjii\ ,jyLfc 

:a*M' ja*> oi>i*Ji '-u .(Grand Unified Theory GUT) 

, A^ob^-I ^^3 cb*b£ O.Jp “^a f .r - 4 a Iflyii 0 ■ ~* ■ --^ A^-Ul *J2 aU^ lajJli 

V au! dr 4 cs^" **£J^~ ^ aLaLA ob Jai <.1. .>... ! liU^S" 

(*-£■ jJi £-♦ ^ AjM ^^53 t2j^IkjJl ^ j-dl 

.aJL.IS' »Jy>- aJULs aj^ laJ dj (JJ|jd 3 ®_/*Sn Oj^j Jbii 



£ 


5aL«a w-or j A-r-»r j- jrjjJ jU^i 

a«j:^' Jap l yL*^ ^Jp lJL» Joyu 





*\rr« 


tLyiJl -Ls>- y j AjtBaJ' \S ^ 


^ Cl £ j lS aB^I ^j >-y Aj^J taJ ^JlP j ^Jl Aj y*~B j 

^y 0 / ^5^ *A*-oL; Ol—B yJl Sy~>-^ Aj yia-Jl - <L«L*Ji <L~uyjJl - A-jiLA -1 Aj^lfij J' 

jt^Jl iS^lSs-w^ ^Jlp -A_<PAtj l5 y>-0/l lS jBS A-jjJO CAjL^ lajJl OVj ./yLB 1~0-* OL—>- 

yyo-v?ll AjL jj;? .^Lp ^v_x-HgX 01 *Aj*V iSj ^OH *<APL£-* <OoLiO *X*>- y 01-9 ^1 jy^ 

jJ,l yell /j-« 00/1 ^y>- oB /^SvoJj jl y$/J .A-oL*Jl a^x-mJ! ^y (/yLxJl j»wLp iOy>) 10-11 1-Oa 

. A*j 3 UdJ A^qS Aj ji 


yjL".Il ^ J-P 1 J-*« 01 AjLJL>- <BL>dJ A^^S" Aj J\g\ ^1 J^vS? yjl Aj yt-v^ ^y <._~*Jl £J>- y j 

.4*15 Li-1 o^Liall oLoww^sji-i y» r-tjjL ((^liI)) OLxil yo*- as I sy-v 

c/iBl! jl ^JU jjJi jli - C[£ JLU ol^il Otf> .dI!J^ y£> (I lij^. 
jli , (S* ^Lpj . L®Lc yLBl j! JjV ^^*BL0caj^_xJl (Jl?*iij oSLA-1 JOf lL* 

1-OB l(^tJ jll P*~> L^O A-^wv«jL^ £-3 yA ^jiLa ^jits y>»y!l £-* 6 j^JLi jJ\j>tl\ A_o^J 

2LOvJl ^-OyCU^ OJblJ jLfl AiJj oL<0\Jl oJUb cB^P HI Aj' y^-L^l* yiB \ ^ 

£■ 

a] j^ aJOLi 0 J 1 & ^Jl i ^i^Jl ((JU-1)) jl^il Jlj^il UyJ lili tjii aSJj LSy^-V 

AJ^JC^iyil ^JLP iwL^a ^x-a jljtlj La jJb ^ c( yL^Ji) JjjCaj t( yL ^2 Jl) A^y^ 4_o^J 


. jL>tll A^i ^ ^>-^Li 


B .1 .-JJI^jip 




jl^ .v Ju*yj 


cLaAliJ- ^\Jui j-fyhi ^yJi oLB-1 \y ^ I j jLT c^L>tj>-jLjl oJiAj^ytij * 

aJL»LB ^j^ 0 ajLjL?a . LLjjlj L^-L^ju ApB 

Ol-^Bs-a ^ljj>tL^L oyi)B IjfcwLviJj y5s-C t *^9 A JL.tf j-l yP t_Jl-L>tJ m -iS y^ 

c^L^ySsJ'Vl c-jljlXa aSLL> AjiyiB olycJl yv^Lil L&yL" 01 0/1 
c^Ut^rjOJl aJL>- j caOA j^Jua AiJj Aj^L?; ll (oBLiJl oX& yOjjtA-^Li ^ax 

oL>tj>-jlj aJB ^ L»1 .aJJL>. o>\J yy Ljb oLo^x-Br-1 0^ a^B?LlL»^ 

^ * 

^JjLa AjyLa C^LwO-^J>- ya ^Ijjl AjJjLi-1 ^l^jOfl Oli Aj jiSl ^ AjLjlLsJI (J? i-i 

A ^ L L L^lL-uu^ J ^^vjl y djL^^p-X^ , 





- m *■ 


£ ^ C t- V 

^'jj' (_y° A^OgJ V WJp' .£ 5 Ll& OVj — Aa-JiJO ,43LI? oLuuxi! O' aISCoJJ j 

C 44 P 

A^'j) OVO O ^Jj' aJ^Ia! LjLjj cA*jLjj V 43LL2JI OjT 0 Ol J->V — aOjUO-' oLo^wJO 


2 J>L*J' a^oL! LSijj .JJLjjV *1 vS" O' .^i*j Oi-ta jli E — m C 2 •( a It 

. y-^i\ yy O^nJ' ^j> l ^X*oU>7 O' ^-*j O-0ta Oli 

£ c 

4 j 4* alao ^p ^>0 oLoL^jO/ oJj£ j J_o j !oJa>*j V oAAi O' ^c-o' ^y*j 
^>Jj _ 4^»v^Js?L l^» jj-^50lj AjLaJsJ' j 4 j jijl (_£jiJl 4JU>- ^ _ (_£4-J jJO oIj^ laJL 

L. lJuj .renormalization S^Ui ^o~-J slLju oL51$j OU' oJj* sjiji 

. jJLi' 0 J-^A <o0T 10*0 j-^2- 1 ^ao j ^A^ cl^ ^ 

.0 J 

oUL^j *}U' ^-000 ^u)U L$J 0 JjJjv- olOLg-i^ Jl?-o' ox>Lp! aJup < j^<waxT 

oOjL^j *^U' jLjj>-I ^-^oj clALc OOf a>-U>- , V L*toO^laJl ^ j-i^ 3 

^IaII OjL^o.5sJIj 0 j-Jx ^ 2 j\ OLLll cJjh l a y ».,/? 1 1 LLLl! yUu 0~a>cj 0 Jo JlAO 

. Aj ^iaJl ^ ' jg *^ ; i? * 

O- 4 Jj>oO Jij CAj^L^ jj-o L^-lSsJ llO?0 J Lg^3 .iS ^^oJk' LXo*p Ih ^Li' oJjfc 01 £-» J 

o'J^OoJA ^_4 Jjb <olj-jj ‘xllj 4jLjcJa3lj 4 j^JL l! JJ’tj j ^4 

J> jyjJl pLjI ^ 13 ^^“ . 43 jjl yy Aj^tp jJ^ 4j>- jJj 

^ L^j oJ-Oj 4»L5 vJLJ \ ^.all O' oJJ-i OV ^4J-«Lo aj 

«L^ Jj-P OUa V loli Ji^O' fr^vOj .c^lJj^LJuli ObjLx>-l ( fc _ r ^>ej ^Jj caj.S i 

iSy* ~~ A^tsOl ry A-;x>^J' oLjL^JO^I yy o^Lp' ^'Jj>iJ^' 

J ^jlxOjjl aJU-^' 1U.X?U J tj, Cjlill 4-<^ j 4 ^j jioi-i 0 j-j 1 l^jljaj 

!-JU ^‘O 1 *' 0^ J . (jAjL-J| J ./? a II ^J>-lj) ^JLoJj V 0 jS3J| O' (J,' AjV ^4j*V^L*-a 

Lx>t-w^' oi-ljjj .oLjLjj^Ui JS" ( j^aJL>tilJ j/ciwo^sJ' ^Lfc JjJjo Oli 

* o' jJl ^ aJL^jV Ol$s-ajJl JjJ a^jc* cjL-oO" 00 On) LjJl jJ-o jL>JJ a*^5" aj 

. l^Lc 0 ^J^- LjjI ^Ip Lg_^LJj IjbJ^j c^LxkSsJ' 0 Jj& O' *V' 

f £ ;s C 

—— 2 ' ^»*V' C' a ; --^ i Aa 3 jJLa ( ^j-L r 0' J_P \>\y A^oIaj' hj j <00Cj^« CJjLS" 

C ^ ^ 

"-^ jA 3 ' o'j-O jl Jajj C^ ‘IVY o aO-w^Oi]' oOLw^J-Ij 'J5 "y 



\ ro 


c-Lj-iJl y j AjcOO' iS^ 


3 oU^OV 3 33J ouL>i jii Jaii .Supergravity sULiJi 4*333 
c-UaaJ'^ w iO £jIp ^ oJl5" a33Ji oi30 J$ oSo aJLjJV oLoT 33& c33" 31 

' 3 -r-u—O '-O ju—woJnJ^ >lj3e_olj ^*>-^ft . 333 1 JjLO~4 Jj>- 1 ^jSvJ ^ (_£<3l ^V' 
■ J w ^ 1 ^5^ 0-3 3 p- oj~l3 o j^S <Ly& y $ y>- j ^-4 coJu-Xp o'(3yo>' 

ooO o? *« oL>3oO ^_»£>Jjv-I ^Lpl 31 V' |30 4j>x-^ /y» j33 tJ 3li Ijo-jw 
3 <303-^ 3 UiAl oOjfc j^-4 j*-P Jl ^J-Pj ! j3o-Vl Ojlj jOj (_£.1J! ^Vl 0 g «*> a ? 

p 

OsjjfcOO ^3 o> 3^-30 L^ji ftjLj*V aajLaJI <3 ,>30 o , 3o , 3^**3-i 

33-3 Ol^Aj ^T * v?vl i,4jJoJl JjOu 7^5\-<3l j^- 4 4jl Oj ^LoJLstil ^ 3 *-4 03 ^l)3 ^^>- 
jyS j^ju OA> ^ ^ A 1 4JO j .(_£ y>-3 3 j-£Jl £» 4*3^“^ Op~ jW <iSloJs 4^>t-w>w20 

. jlj ftV' 4 jJ iiS Jj^-Ll yN_aiJ a!3*-3-IL; 


jv o' j\:/j\ hj±> Jj 00J1 ^UoVi 03 " 


<o3? tf.i 3-3 ^»^?30 
tO?UL |fso ^Jp- oLw> OwvvJ 3-^>UjV 1 ^3^>-Vl tjli jO ^3 ^J3' ^ 31 cdo?a. 
0 <-LgJ 0 <-3 j . y j .j-4 A-Jt>Lo 4jtla3 403 j c^_£ ^31 ^3 jI I 4 J j Jl jO?l LgJ $33 3-^0 * 

(4jjljt>9 jl_> jl) 4jiJjc4 J-ap J^O c 5 ^ ^^ c(^>-yiill j) oLjL^j 

■J -^ 1 ^ cLJajsJl 7^4 6 Jl>-1j -Uai ^o^^jLl jjcOj l^jbLgj Ja-j - 

4>- jVgjl jbjVl ^J3“ ^3 yLo lyj b yxJ 3 ^ 0*^1 yj Lotlai Ja-J y ijl Tj^S-cAl ^-4 a 

1 j jlW: Jl Jo ij 03 4jj]jtll jb3^1 2 jl>- 31 tU-^jbl^j Op Olls-y 3^-0 

- - - ” - • - -.- ^ >-»- 


• .V. r 1 ^ 


: l I j ft 7 


* fl .^1 . Q Ji 


oU-i 


^ <-bj 1 \p L5jJ 1 0 -* L^wvJr 1 3^3 t y b31 o 1 ^9 4^w l 3j 3^ 1 '^--^ 1 l **— > 13 1 ^ 3 

Lgjli 4 ^^>31 ^ Ajiisj^ 3li o3um? 3 fiJjfcloJ 31 /J3 lo 3 * \ 3 j3f 3 oa1oj 'j. 
oyl3 -3^ ol> 3l JO cyjJl 3 l3^- o3^-<3 03/1 jLjjV' J3 ^j-—:_ 

7 ^ ^*j5Coj V 31 4j>-j^ J ,1 i 3_3^ LjJ k_?0.,gLl k_pjj.3]3 j3^3 r l 01 VI * , oOjjjj 3 ?^-1 

3UL3 3)j3r 1^" o^aO jOJOJj oo o33j 313 3 j>o L^J3o o_o^ 
0,03 03 jl 0 ^y>tll OOr*^^ j3*Jl ^3»; JaJl ^ 7 *-^ 31j 1 13^ .i 3^» Vj ^* 13 - 

*3 O - 5 Jaj 31 t y ^ll o3j J3o ^ftl c ■» l^o* 7 >p J ^-^’ 1 O 5 !^ 4_w^>- - 3 - - j 

. ^13^4 Vb 4_Liio ftOj L 4 ; 3 -■_*- 






• \r\* 



jUjVl _^iaj ^ DU^-» 

.W->jV L$il ^Jf- JZ f ^l *j^ lau ^ (^Jdi dJLitJl i£yA>\ jj 

(£ jaLI <L*l^-l ulw^! JalJ ^ja yjo 



\ ry 




^ L—aLLSj y aJa>4 jj yy l ^ jl <w-ww^>- LpIajI jli jU jV^ a_j 

oLc^w^l oLyl^j ^ jV' ( ^1 p 1 iLol>- a^5 Oj^Uio-3 tLg-*l>*Jl y jL^Y^ 

A-pLa Olxi-wv^J^ /^4 Ol) ^13^ j>7 ^g-o-^ ‘LLaL*- OU-wv«J>- Ol*-Jl /jp ApL LgJ ^Jp 

Aj ylaj ^3 A~L>JtJ\ o jjfc jjLaj j . ^L 3 ^ A_pLa oL<>-w-p |wJ& yA i ^ ygL^r^ l j ^ 

. ( AS" L wwJ ' A^to jL 4 j Jk2J jli La (ixJAj j) H ^ p>~ LxP ^lp A_H J)L>^ L jl 

J ^iVI U J ^^AJl j oL~JLl H JS^jJl y jl~J r 'i jUlPl JijTj 

^ ^ ^ | 1^.3 | fl*.U .1 t i^.) J>*. |"p • 3 J J I —% 

jyjl c->Lc-i—Jl y-ljl y “!>Ly JJb ci ~iji~ y jU jLj aj i 

O'U-aPI 0^ L-fc 0 lAj j-flJl ■_a - i Aj ^,L>j ^Jp j ji>Jl aJjI^- cLj( ^3 

Aj a_jJj^ ^ jJlJl LUL J3 y . y jjl ^Jp ol> y* L&JP j^C cJIjLj y t^pL 

r ; Ow <_ip l jU i y ,*Jfi3 C-Jp^-L jLj\I yy Ltili J^j 

j\j *yj oLo rr ^>-' y^ ojJLU UfcJjfcLiJ' ^pjl j*^jjJl a_> il l oJu& ^5^^ ^>-_j co 

, jl-Li^ *y c_✓'^A) La L^3 wLiJl 0y aJ^Uao aaL>^ [La 0^ 

Jia jy JoelScherkiJ^ Jj^ J5 - ^ \ ^vi 

L>w?jl cli>cj 4 jULJJ Lj j yJli j^. y, John Schwartz yp^ ^j*rj L ^. jU J 

LswLLP aJj>-ljj aJL>- ^5> AyJilji-i o^3 . _j -^‘i *jl ^yXJT jL ^-)LM A-J 

4»^_owwj Ip jy \ ^_3 I ) L) L3 0 y^-& 0 0 L) ^^La l_ J lJ 1 y y$ 1 ,^3 -A_jJ 1 0 

^3 <Lal_*Jl A-_^aJ1 OJ^ j_Jj ^ ^jfc 4j ^Jiu O’! 0 J A-£> a 

*: v c 

O^-La c_JiJi $y>r y^- Ja jva3*^[l oliL^Jj ^j> ^^LL>eJUv L^a>J ^ Jl j_L?*>U ^^L*., 1 

Ip ylL# \ ^iAaJI ^JLp La ^wvA ^j^oAIJLwvL ' ^^ L-^ ^ O^LLa L)jyLa c_} yX^ 

_^JL>o 4_^iJ C__9 jJi ^ 4j*V ^4 jLp yy 4i>JA La ^Jufc JjJL i , (lyL^ ^yL>Lj aJV-L; 

oLi jl ^SsJl Jp AA*il 4j^jijJl 4 ^>s_LaI c4j ^aJI (_> jili aJL^?V^ jL" jjV' Aj Jk2J y£- ^^LJi ^ L x~* 

4j ^ L-^La \ y ^ j\p ^3 *li jy** 1 y . Aj ^ _L>6iL ilo Ll A^j" y'La I L$J cP >Aj yp ^^ j t ^ L jd-P* ^ * 

A-JaaJ 0 j \^->tJ Jj>^l ^ J c Aj ^**P ^3 CiJ J ^y0 jA yy Ljlji -Li3 ) 

^Jp I Lo-3 j^ 3 1 ^ jL Aj L wLj>~ j} 1 Aj j)A, I yti y j I y£t J i ^ ^ AJA>- 




^ Y'A- 


1 jb^jl ySl ;AjjL 


jlhys* 


Ji jJJi jl jJ-oj A^yiy cS yS 0 j- 4 ^L&jj&VI ^ ^ A i *Ip 

J 1 ' uOJ>jA^ AAjljaJl cS C^J ^aJl>- j»JJL) (jj OA>u ji AjI JjVI -^Sl 

J>-\ <jL*J>zJ JJ^JP yjfa$ ^l,liJl Lai . La_\_aLJLj .^lil C!jL^w^J^“I fS yj I yvw^lJ j I ^ ^ 

jjL* ^Lii aSS ja Mike Green jj y* sly aSjLl-cS yli oS* jlS y y )y oy*5 

yiA^SsJ AJ-Jl AjjL^j L<>^---v 3 S 2 y>? y jy^Jij jSUll /jA A)l d^J>*_Jl iJUfc ^ru Jjj . j JjS 
r^p S o»a i -j Low^rt-wJ^* I ■% ^ * a l.^^ LL w^w^ o iSsj _A9 ^ . La _\_a Llo —tj 1 1 ~'^ U^3-1 xj Ll* 

y** j j ** ’ ^ _y ** ^ •* ‘ w * w 

iJ^yAy . jOL ' w. ^ jJUL*Jj jl Vl col ^ ^Lal oLo^^-wvSj &jjfc> Jj jJlS^ 4 Aj y>tSl ^3 y yt> 
■SJ I ^ j £> j I ^jA V Ju A*jL>J I AJwJT t jl 4j j L-u 0 L) I LS <lJ Lo-t*^y I 0 «-La tj IS* y y* V I 

■t-J I 1 w\j La 0Ip y^ f- LJLJI yyi I j*wS I 5 *AP 0 lj 4 J Lwj^ V I d-J IS* Lo.^ a y „ ( ^n-A I 

^i-P oyli y IS y Ijj yJlj CAj yiiSl oJ-gJ L> J 0 *Aj_\j>t- |t*>- Lf CjLjVl 

.LaJLv? y yLl c^Lo^^y-l f^ljjl 


J 


-j—<a*J Lj- 1 ^ y» iolsl^ V jJ,l _;Lji_jVl ‘-^■-’Li.^r^ ^'‘y i 

J> AjSLilw 4 SLa jl , JLSLJIj \j y yv> jJJi 01 ^^^! j-p yLiS-l o J ^aJI 

■ *a VJj ij-*j ^y^pj 4i^>j ji oy*_p jlSL^^JJ jlS IS Ai^ly» ^a*j ;> _y® ■ j^ I ^ 

_LyJU L*jLi iSj y jlSLajl] A3Lj3"SI ^L*j'SI ^twi) jl L?Il !a*jjVI Aj^I-^I ^L*j^I 
.aj^LxJI ^*iJl ^JLp A.Jli>o aSj yLu aJL>VI ^Lstj'VI oJla Ljjjjj jl jS^ il 

c £ 

L/j jl yrl j) jL^jJl ^v^La ^ jl tj-jSl y* yi**Jl Ay>ljJl A-^vSl l^ «&yu ^yJl 
-o-j jJJi j j-mSi j i'Li Lj^Sl ^L*jS f l y^£- ,Ji y3 ibAJI ^ o ^SsjjJl ySo j . (yUJl 
:Lo^il aSL>- ^^^ *■ Aj\ y cyjLil ^jJjtj y$ a* 3 ^ JJl vLJajjJl jl ! ^L 

J,! jLijj^l ^ < _S y y cAiilS-l yy> ^^U-ljJl «,_S LJ^I ^JLp CLjS lils cOyj^^wsil ^Ss^SJl jl 

£ —• 

3jLl J jJp o yjl^ ^ iJ y^xjj jl jSSp jli 4 AjLLLI yA y^*Vl _ _ iUj A^j>-Ij^ aLiAj 

jJliJl wbtJl ^ jLo^l C^JtliX^I IS aji Vi c^yii aL? ai ^i \.jos jl ^Jji Aii-L>eJJ aS^ijJi 
. y^VI v_SLi-| aSLS-I y^p ju aijitil y yJaJl cAaISI o j^lJt^ yS t^j jjjLi 




*\r<\ 


dydSl jj j A^.jgJl k£? 


^Sy d lilij VJ*iJL 53^^. cdld dl JLSU^l ^y\ 0 Ji* Jd y dllj 

|j£ ^>-*^1 3 L*j*^(M ijL did jy~Ji-) /^dvJ^j VLjLaJ lJj>-lj 1 _L*jj 4_J iSAa 3 L*j1 4j*}\j ^ ^ 

c c 

»Jj^La 0 jd-a ^j-® f- y>? 3jA>- J*JLjg j3 ^ AjJj£ ^g-? ,1^-fliU .^xll 3L*J t Vd 

V /y>tA3 4 All2g-*>La ^jSs-C d~A>tJ ^-^il /^a jJfaj jJl ^jA i>y>: jj-d UjA-» OjA-* 

_^J>- j , (J (dAlo jldLajjl 31 AJldLa 3 L*jI Aj*>\j J 4,j-*jJi 1-b'dj ld*J *Vl d f 

JjJLi I_ J 3 LgJl jrlsj dli /^-a A^gLa A>tjA3 3l_*j' S ^ fiAjfc .JwoJtJ t^-dd J J ‘" 3 - 

c c £ £ 

3 Jj>td 4 -^ ill lg .^lp A-Luu i^I jl dill 4 3 L*j *^1 ^JlA *-A iS f^' 

^it-vgl jjljJl JjcJi lA j\P • cd jA^aJI ^ ^^ ^1^ AidAij 4 4-^glll ji^ ^A-*Al . Lo-fc 


dl^ j] dAli /y« A-M^lll J,! CJ^lij 111 dHAJj cd^LoJJ J,jlaJl JlxJ\ J*v 

Jj d ^-ido Lg-Ap 4?g fl) £3 y .,g~i .^dJ AjI (^1 ^ JjtJl 4 j 3L>A Lgjldj ^^ Id^j 4A*<gLA 

ijdp (Jl^_, 4 jiJ AjI ^Jlp ' 1 jL'j'Al *-!!-> L J Ol^ lAj ,4-^ill (J jig .^lp J - ^ 2- ^ Asd^V 1 
y ' J dd Li jdA 1 d ***^11 ^1 p * t-^I c 1 ‘-^r yJU2J1 <v*-^l 1 ^ J ^ ^ ds- 31_*_; 1 


.aJU^^I 3UjVI 



^ 0L 4 jJ 1 jyp ^jLw-J 1 y ^^1 41^ ^Lj 1 L^j li 4j>cjj>t-vg 0 J 1 0 dfe lI1--j IS^ 131 j 

^lj . L^J *y\j>- jLiJVlj c-LjgjjJl 4 A-jLwvJ ^o-wvj ^ d^>tJ ^JLJl yt-woJl /j-a A^Ld^l 3lxj s ^ l 3 
_^Lp L^Jld" 3lxj*^l JLst>eJj lill ^LJbtU (_£ yd" 4jl^\d^a L^J li dii^ I._—: L?“ 

. 1 <Ag7 1 0 j^\J 1 t 3 Jj>tA 1 0 d <-L3 j iJI^j Id 3 L*j *V 1 ^Jd 01 jdll 1 ^j-« 3 3 ^d J^w 

31ajV 1 A*jlJ tJl-JJg AkJ-J 4o-^>t3 djldLa 3 L*j1 Aj*^j j Jj>^1 j l 3^3 r c A^-^ J dll • JN- 


\ Adw^LoJAa * 


j_>cJlS 1 ,^JlP 4JlC'Lw V ig U1J cjdd 1 UlIL La aLo31i>c 1,1 t^ljLL^'dl <Aj>~^ 

Ijl^JJ OUjjhs^ ilLjbj .((jj3jgr^ LjV oly dAJl JdoJL jjdJl iS} : ^V 

^ 4j! 1 JuwoJU AjLwvdJl 0 J J^gjl 0 K^-J 4 4j j-fljl 0 J J AJL^sIgJl 0 j 

ddJJl oLJ-1 j jiaA Aj jjjuz}\ cAj^ laJl jli ^(jLayjl jl/j jldlll jl jt->wg J *3 

oiufc ^ 4-dUl OiLjldljl .Ol^llj l)L ajjl ^ 33jJl^- dji-4 ^jigLL* ^ i JjL>tIj 0^ ’-^-*. 

. L&3 y>- ji A^a j*}\Jl w_A j^iaJl ^jj2j>cj 0 j^Jl ^ Ufc>3 y^r J 01 i ~ - ^ HI ^1 — 



. u * * 


U ^ rtj 


.yLiJJ p Vj ^1 j 4^Lk> ^ 


1,1 jJJi A-JL 


-n-jJ LHijj g^^oLl IwL-<JL! aj ji ojjjp~j^Jijj /p I^OS" Jjtjl ^ Jjj 

„ iInj <,Aj>~\^ L- /p 4jjJ-l^- oOjOp ,Jji?L« jl tAjjJL^-- ^1 1pci ^\*S" ^wLp LI Oil ^3 Oj j-uilt 
, 4 ^nj V 0*3 jj „ Aj LO 4^oJ»P /^jlp 4_1 Lc.jj) t4_,Mi?lj£-l AuJ^Vl A!fL*J£> \ pQa OjL jj |OnJ 

. j*Ji cL^ja* . |Li ^ VI toOJL-a coHV j jig j ^ 1 j_*Jl oOj& ^ I-3<-^ ps aj>-Ilo o yiiil 

_\Jk ^JLp ^ Li I J-Oj Llio) I^llil jjl ^-'-Vi ^ jlz”] 4_iL COlOlS" 4_*3 j j W T 1 cAJJa /po ^Lii 

!ljjb uril Uiist pVI oL LI ajUt^Ij, VttLI ) Ji\ ljy^\ 

- jxj 4 A a ^.-Jail Ajjj^> ^3 Aj*j2j jl IwLwll a ,qI_ 1 £» ^pLJl ^p2ju XjjL V OJj 

~ j>-l ^Jjo» ^ l> jJLil lojj ApL y* ^ ^ji .^lil < 0 ^ Lil ^^^pVI /j>* Lo_p .liLfc* 

S' aL yui oOjIS" Lli Vo £-* Ol jl 1 ptil 0 jjb J^xi jjl? ■ a ^Li tVO* Op>Jl Lplp l pil 
, L Is jli liJj . Lilp ^J> j£\j aJ ur J o-UsLOJ V j>-\ jl Ip p OoJL>*j Li tVoi IpOuu 

liLa oLL" LI ij p-1 ^Lpr ,4 j f 1 I ^Jtil 0 Ojb OjuJIa-wL >1 . y<3t<>N/l lO^a 

- j ;jj^> [5" ^3 l ^ 0 ^vj 01 Oj V a^xLjJ \ Oy I ji-S 1 0 li £ Oj»- I j i LJ AjiLi^ 

jli aJUO oJl* ^pOl A-ki :j jl^ oO**>Lj Jli^VI ^y 9 li VI j 
-'—i»l ^Jjl i_] ys><Lj (j£ ^iil ij ^jLLl IOjJJ oli aL-p^ c AjJ^VI /j-oLV ^LLlI Lv ^1 


.La CjV LI 


j ^jUs? SX l ^>j s^>- y t 


J LiLiVl oLjVI OjtL- ^ J y>~ J^LvjJl ^5^ AlSVi? AjL-I ^5/L.Jl IjlII ^oJL^ 

_■ LIV j^ V "+ j Lj ^Svj 01 /^SsJ*. /nplSswa ol ^0 -j Vj t jL jt VI Aj jJsj 

; jwVI ^Lj ^ VaJLL- ,^5^ o>L oLL^Jl cLLa ooL*j» 

; jtjVl AjLiJi CaLL\J| cJ^l Llj . [$ h J& ^ jocJ ^j^ju J ji \$ */uu ol 

■ »i »LI l Lp cojtJLjl ^Jl I<?j 4 i j-LILj L a.Jl iiiL ol L^J OjVj c^LL* ^ Qgp> ^3 L^ 
.^JLajLa 0-yLaj jJ,! ^LjVI ol^Ll jt—LoV Lpi-^v?r ^pi jjL^ jL AjV 

; . aOJI <0ajOj>- OO..V JpOO ol V JtiiLj j t j>LjVI ^Li p;L\Jl l-L 

. j^LjVI ^jLj t 3 ^-^ ^ aj^* oJl 



' i s 




JLj>- i 4 jt—JaJl 


4-Sj jisj <LoU0l c^pAj ( jp oolj jJ ^ *JLa jl Li" 

^j,l 4-jiUi-l ^^s5Lj) . JiL^I ^j^r j ^ LjwaiL j£5"l 4iLAl o.J>Lj 4P^~a 

^^Lppo L^jli 4*j j^l JiL^I sJL ^ Lai c^jLiJl jiL^I 5JL ^ 4iLJL ajl pLa« -Lp ^j^J' 
^wP 4JP> ,j*a s-J->- ^Jl j 43L^ 4_^w«jj| JlL^I 4_!L>“ C^iLAl 4_ipLL£>» *XP ^j^oJlSl ^ 
j?j*Vl [-La ^^*-<>-P<Jl ^J^>- i -^"1 ^5\-Jl cP*! jlp*a jl d-Jt-Xji-l IwL c_£jjt-a^ ,(ii-XSs_ft^ Lj^>- 
|jLa) ^^j!_\Jl jl*-X^I ^3 Ijl5" L.g» -ll -/?! (J^l CO jJLLu^a j\S* 0 

c^^opJl ^jp oP*jPa i j^J)j\ ^li_Ul ^\\ ((j^ <~*S \^SOl oiU- 4**Li jjl jJ-'- 

4_*jwJSJ .j^JLjJl .^JLXaaA) ^ . lj 1 ^ ' ^1 I.^^J fcXx>^>xJCiJ Lai ^ T 1 ^ ' ip 1^ 0 * V* ■ I l ^ P L? Jw 

yy* ^,~w<PjJl 4 j*>L ^1 ‘LJlS'L* JlLI 4 JL 43 LAI ^a £j\ jJl O^L>tJL 

^1 ^J,l Jjj^oJj jl Lali . 4 -joL-I W. 4_,.z?_l \ Q yj J>l CO jJLL^A 4 JL ^ tUL- 

LLjL* ' ^wL_2^s _^oPjJl j! jJXj y} JnJL-l cj?l 3 . I L^2j 0 c^^S 1 ^ c ) ^^jp j l ^ * 1 w 
«—’ gSL ' 4_~; »£JNJ ^ aJli ^ w ' li jX~j2> \ ^ LJLo ^ ^ j'■£> j 1 (^_5^ ^ L>JJ f- 1 ^ I 4J U^- 

'^s 1, 1 JOsjSi a ^ 4 -j2-' LLw^Js^ ^i-Lw«j ^^J». 0^ (^J cJJ^\-J ^ O^j O 

j -w L^ p ^ * c 0 ^iliLj L^Jl jl C^K ojAJl rjA olj ^ j' 

.L^_? jXJ cplj3 iibjfc 


jya jlL?L» ^ j j^> jl ^Ssjr, — Lgiyu <jJJj (l5VI Jp- — ^ 

^J^V. .ojjcsf ^P LgJLi" Jj>-^ Jju ^ L^LC ky\£j* JlL?^ LjJ (jt^aJ- 

jpa ji^j>-aj^J iu 0^ o )3^ clP^*_s^ 2 J 1 c^^oiJl l~L.ll Jl L>tL J3 Lj 

JjJ^Lp* iJLjb ^ 4j j lj j 4 jL*J1j La I jjfci 01 jJuJJ cO ^5\Jl ^ jl?Lll 0-L 

^^pAI ^Jp J^*" -L*^p> jil c(lUjj <;Pv. 015" L$-0 ij, j>- 1 jl tjP ^1 c^I LJl ^ iSy>- 
ijLjb 0^5 \j V ^ c ^--^Ll 4 ju ji ji5*l L^j ^ 1 ^p i3Lj& 0jl c^L^ 2 - 

. 0 y Lil jjLjO'L! ^LL>tll ^>Ijp^I 0 Jjb _Jp« 



r* jii I ^JjU 


• UY. 



• « 

^ JL?r'jJt <L*jd 

% 5*1 jIkJI 1»S...?_^» b\^ ;o j/C+**a jS* v S'!oljlJL* 0(‘LJLuai) olSC* ^jA j£\ .i^rj ^ 

l^ Z j Ol>7- ^jA 3-jifT j t ^ M< » j J l 


c * 


\ t r 


S-Lj^jLll jJ J An ,. \l H 


■i e^r J 7 ^ a 1^_JL$ ijLjfc jli aI^XJL^ ^_JL>- jjj 

j[j <_£ y^\ (JJ>L y3-i lLj"^ j cAj>- ^li_Ll jU j*>U yu Jku ) Jjj’L/l jj-If- 4 jlL^ tJJjL J&-> jma> 

. jU'jV^ Aj^ laj ^ ‘LiLL^l ^L*j\ 1 Lgj ^JLlJl /^Sn-C ^1 Jjjl J^j^'Laj t(Ajii*Il 

£ 

^Jj ry> s jia}y ?Juc>tlJ^ ^;jUj’iLJ JaJii oJ^lj Aj^ laj O-ijl L)i^ till 

lLji ^ ^ ^ 1 AP» Is-Aj /j5sJ . IjoCL* Aj^ aJL) tjJl^Jl IwLfc Jp AjL^tI V AjI 

jUj*VI CjLJ - 1 ^ ^XxJL Cjr* • *-—jVLj a-3 yu L« ^ tLoAxll tUj 

LS j .^L*jl a_*jj! ^ L^wojj j^jiiJi JJ ajuV' jUj^i -u^ ;uJl>Ji jji>3'j 

£ c ^ - 

JJLs tJs jlajLl Ji» Ijlj j] jl ttl Jaall 7 oJ yu» U?ULj JxJL> oL-«> ijLjfc jt 
jPc) 'i LA J Jjaj ^a_j tP-bran j'y. - P j is >-' ^U~-j>- 


pUis" i3bfc tbran-^ ji^ - \ } O-bran oi y *-~JA a*- 

L_' C L~Lp Ll^a ^ ^ J* r - Js 5 ^ j^-j-^“P ur"J r ? ^ ^ P 
^.ci • _a a Ay Li a . '-* L^J brans <AjLI y 

<JJ;L^ -;_Pa j\j « i,4JL:LLH A>j^ljLl i ^- j L ^2j ^jy 4_A?I jb jJb jJl LP ^iLjfc ijl 


■ -%—y~j' JP 'JXjT ^ * JnJ ^LLajy ^ ^ -Ls-^j J j_^Lj jt-gjl j J^j j c (L^-o2j AxyysJl ^ g ^>J j' 
A—^.'L^' U Aj yiajJ 4jlil^ oL^ j2j 0^a_y jJ-S-i ^y» j . C-^Ly>-V^ i Ly io * i ^ 


A-alx^- ^ J j-b C^-P ,+-^j Ia 


\£ jil 


jt-f^ js" 1 


tO*V^ ^wL>- OjJ 4 -^Loj^ Aj a!I oJjfc 

j^5s-o_Ll ^jA AjI Jj^ ^S> Uio ^A-^jjLvVI Aj Jk lli j AJt^? iJLjfc L) ^Svj "V^ , 

fciajl jji-1 ry jj .oL^jjJl AJ^i J jJjP. yyL-^l ApL-^? 


j\ t J jSxii .V cJw? oJc»-l^ A^L.^J 4 I 2 J j>- ^Jj>c-L^o jl Llbli 

Jaj)y>“ aJL?- ^ LPr^l7^ ^JjLi toL>j^il AiL>- ^ia-^ 

AjLLl>t_!l laj 1 (^ai aLzj y>~ JT ^Jls^j j . Ai? flj ^|S" ^lr»- ^L^yLl A_fl-L>^ 

, p» Li OW? jj J2J 1 j^~ I ^ L Js ^ jj j » Lg-Ja*j A_L >-1 JuJt Ll« 

jl 7P tfLj-jiJl ^J$ <LaLj>til OL 3 ljll AjlL^- £y+s? ry* O^Ssj aii 

.LoJbLlS" 1 g - l^n ^ Ajiii>tll ^Ji3l ^ll OLojLj ai ^joili^- 



a"J* y Aj Jaj IfcJLP 2 LJLSxJ\ oIpL^JI APj_o^£ jli ‘Utyw? dJlSi jlS" lil 

j jJj Ji . oLj?y-^ /y A 4 a3 J jJa-c, L^ap J 3 4jl 

»-Lj Vjy UjJ XoJj>- y A-> jaj iJLjfc 0 ^>0 VI jx>Jj>t-U jy . Ajfc-wJ^Jl Aj ^O^- 1 

:iik£ aJVJ iJLjb 


y c 


(aJL>-IJjAo OjtpLw^ ^^0^7 jl) Al^Ljj ©Jj>- yA Aj jlj < AjLuL^-1 ^ ^ 

.yL5”JJl aJLS" A>-y ^Lp LS" lil L^y L^jLi^Sv^ 

Ji^j yJl OaIj ys .Jl /y ^SL^jV ^j.IAj Lcl j ^0 AuL^j Aj jsu -tlbjfc ^p-J * Y 

Jwbl UaLC Ajiyj 0 l ^ :Xj cdwbl^U AJ&Jj 

c c 

-’-Ip- cjny L j- 4 ^*->1 JAjIJj»-VS yilJl l yXJT Vj cO/U Aj jaJ ilbjfc ^pJ * X - 

. aJ^LapI^ aJI ^Jap a_Sj jaj 


ciA-jlV 4jl jLp ^A~iLiil i^jLo-^-Vl a>c_v 2 /y Lplj^s ^ ^,JjL>tjy 

, * L*Jl l )j j-^ ^ l^^y. aM j! lil ^ y j AiyL* LgJlj yjlyjl /y aJUU^ 

—^j? ^ j' 1 j J J^' ^ y* ‘ v* ^ j^ u v> j U *J> 

y j jl 3 yo j VLgJtij aaSO:, LT JJiJI oyt^> jl>- y j ^Jaiy Jjt> : ^Alll ^yi LiJl ^JJS 

St. j AiJl L^-Jl jLii A_li?liL( a^lp Vlt. JbtJ 3^>3 yyj ^ Py 

j oxi] A^Ly a^L> jUjJij .jUjJ] pjpry jJlSCs' y ^Ji yp Augustine 

. !aJLU- UwLlp wL^JL l* jt~L*r! ajI j j^2 jliiil /y j) AjlU>- l>^I 

-Jjj L^J yAlJl ^p^-K. V ol J^-Vl ol ^5^" ^ ylU L)u^ jJ j*-$sJ| lS^JlSs^« J 

L>-Jj ^J,) AJl j-JAjcH r^L>-jl /^SvX 1^1 J ^JS* jy Aj=*rjP LojI^ jjljLy (,Aj>Ij 

^\jb yl I c [y-kAji]l 1 i_ j_p ^ y 

• wy yJL) lljl ^JAP 0 r**“ wiiJi 0 L 3 cAS^ C^jIS"" lili . ^yP A L^l jl Aj>^ y 

a^Lw? o^LpL jJJij L>tjj oVLp' j^J iil jJliJl JUj^VI LyJl ]l 

^-pJl ^jA IjA-j-C ^jA AS*y*>j£- ApLpj? jJ& Ll3wL^_ 9 ,^_lxJl 

,^yy]l ^»AP Ijy Lywsy y 




' j au2J 2>\2> jj C^L) J&J y* ^Lj& jl ^Lp \J^ ^ C^^Jl t J^liJl jLoJj^ jfl JLiil)^ 

A*^-u>- a3j Uj>3l C> jl y>-\ ^ j . j V^ < y^- £-* j-Ap jS\ Ai^^a 

Lgj j-jjJl ^jj c53j3j>- y&l jj& c3.-LklJdl y* !JjJj>- Lpjj lyyj jl LjL*Li 

, 1 j j) 3 j j^S*1 Aj i .^lp J y~d1 *r 4 -1 j^ 0 3 jJJ 2> y* *j t A^j ULl1 OaIj j r? 1J1 y 

yjl X-3 yj Jl3 LjU ji ^oJL^jIj 0-XJyL* aS II? j \_g jg» t £A jj>-lJCj ^Jl!l A^l jjj a 

Lft Jju ^iJl j o\j J j^JY J ol5" J y>Jl /y JjljI A^Lw^^fl AyJi y* o3j Jj>- oLaL>- 

,((2j j)) oU^r jV 


4_J_P a . 1 J) 4—’ 

■• ^ J " v 


4 _^.- I ' Jj L 


-2 


LjjJ jiff Ijili .((L^Jaju j_>~lj> J^oLu^aJl)) yy ^xjIjIlII iJLgJ J> aJL>tj oiL^-t Lo^y Jl3 \ 

j S^lfls^ jli^PlanckEnergyJj^^^iliu ^3yj;uj/y Jl^\ AilL* ob^L-or 

\Hj aJ yx-4 J cSsJl y L^lxjp Aj>^jjJl ^ ojS”" ^ 

X~£- _L>- J) L_2j '-J -b'J J y>Jl^lj AJO jJjiy C^b yiJl £-jlb 

£it3 jU jj-3 *_a> * . jysjJ A-JLgJ U aj yzj ±Sbjs> j a^j‘ J1 JbV ijjJ .^IpI^j ^LpI o v lil3_ 

'- 4 . ^U>-' y \ ^ La3il ^ ^]\ AillaJl ^-*3 yp Ll^- oJ-jtj J^j- 1 ^ - 

^^-a 1 X-J j . jyL^ ^ ^ 0 y>c_flj! 53J& j ^ 

. <ZJ 3 Lt2J ^ 5 wL& l^JLp \J3-J 3 j>- jj 0 yNj 01 Jj V Aj>- L^a/ I L 4 lJ \ 0 

JJ L^> Ajiil ydl 4 w?L )\ c^LUaill j 3 iS^y i> '^>y i]La > 

LjLj oJUb ^JJLj 0 yJUytJ /yUJl oL>- AjaLj^ 0-1 j>- y* 4j^ii_- 

JjtiJlj o^3JU AjlgJl 4 j^ liiJJ LiLiu^S"! L« > r :: ^- aj 

1 Jj Ljl Jy) j»blil aS"LJ^ y* *^f A3 \jjl C tJlJljJl | ./■? ^ J U 0^ 

4jLsl yA 4j.C-jLj;I l /yA 4jl il cli>- 4px^2^u2}\ 4j Jib:. 

4j ^JsuJl OwLfc oi aJ 4j? 7 jjj JJifLj jl Ljli ^oJL&LJLII J-* 5 ^- 1 ol Jpj L; j 

(^£jC«-J}\ ^tJ^U J^* j c4>yw^ 

. ji L*J| y^JJ y*-ttl\jLa ^3 0 J y OJ^W J .0 


coLwvj^jH 4J [s <-~j 3; ^laj>6j jl ylxLa /^x3l yy jlS" /y yJ y2S- y3 * 

^y cix> y]i jiJi ^ J>^> .(in broad strokes) yJ' ijjl i J JiV' ^ 





* U " ■> 


_— j&ULil bb~*j£-l ^ ^bb jodl A*Jb cblS" C-;b ^lajjl jVj . bbw>cl«w» bJlE *JbJl j oiaJ 

f ^ C 

.^ItbaJl ijL-wj^M g a,! sjl.>bjl b^bl pj*bb Li - . L*bC <s£* jJU-j■ * b^jb coJj>J-P~ 1 
^wU-4 ^**^3 ^Ip J ^J~*b" b-bb L>■/?■*,£> >c^» d-O ^J^>- tj L bb> ^>t-l4 O juNw' *jl 

.. v^j>t-j AP^\jbl O' 4 ^Jjibl jjjco bb uiJJi /j-4 C->b ^Jilll /^4 

* £ 

-- J-J J^a Jbb - :i ^'' *Vl ^L'l^ Vj LLL>L1 a lljb rc-w^J Ajt^bbl ji AoJjjil ^ 4 _oJaXj L* vj| 
_ a <.aJ ,» j lj-*> ^5 sj jl bJLi ^-JLp^ tAJ jX -il A^ji- X^~bl ^JJilSl I ^ y.bw-o jl 

i ,*Juabl ^P Ao^a aJu!^ o^1 j^jjJ ^rvJi ^r'bJi Abb U . Jb£ ^ I Wt4?0 
-. J b Llib-^ bl ^ <; b*Lp J/yy^w JlU*3 ^>-1 A^j>- /y* J ■ Al->b ^ la ill ob> L&jJjj ^x)l 0 jb Vl 

-*b' j> u.L-bJi a~^Ji aj^ jt-ji bojfe bb Edington b jp^i 

o-JPj cAj jiajJl l) j*o-^J2.) /^-)bjl dl^Lscabbl ^r=^j ■ 'r* '»«—^*Wl Al^rJlP b\l £ _? A-Jbbi 

-*'■ j ^Swvi 0^>- va Al*Li> Aj Jaj obJuTl lil_j . JiVl LP 0 T^bJb Ajlj-S ^1p ^bJl J-4 
7 ^ ^jjwll^.'J i L^-^vq3j AjL^LJ l aIs-wvw*^ cbajba-^i bl^j aJL-^-« 1 

_-J' oil! ,^j]l J,1 , ^ djJLP j J , Ji^ r l Ajaj J*}\ Lfb Ja>- 

.b^ aJj a^wJklj i L*Jl 


O 1 !A^-Vb ^JlJl ua1>; LjI ^1*j bi-S-^ bb ^oJL>- yi bL*ll^ Aj jJbj LlbJllS" 1 bl j 

^3 |>Ap iwL^a ^jjJUt> ij, J 1 t J tb»^_o^P 

-La ub LE>-p^« .bii-^ ^Lp i^bL*iJl SsP. *Vj c, bj jbJLa bx-^Lx_^ 

c #: e. f 

^b^iwwo ^jJ c^-Lpb!'l ^1 p bJl yA bJL^ Lbi) j . jJjLxIl Jjwij>e_bl _y» aJ^ Jjl 

- jx^jj ji«j>- 1 *)b b ^S"i (jl l ^ r ^ > L>b"j .l-bv- aL?...^_ t ^bul ^ *^1 Aj^ lajJl 0 c^V-^L*^ Jj>- 

* . *Y br 5 ^ J *b_J j b^bl ‘ r* ol Jj yA Aj yZij* OjJJ 43 *Aj A-^x^bdl C^V^bJkl ^jj>- ^jA 

^4*VI J cO^L>JJ /jj ^-J Aj Jhj jlla A la .^o Aj ^iaj ^ Aj^>b aS" ^>- ^J^>- 

ibjl ^ A-mJ ^iJl jj jELl bo 0^)Lpj . Aj^] il!l *^bbu o^bjj J^wXP o^bjj 

bj oJl>- ji.1 Aj ^la-ill)) Ttil? .'ja» b&jO ^bl ^^jOnJI (3^^ ^Lkj *V L^jSC] t^rtbabl 

* (U sT 



'.‘UY - 




I ^billL^b I_3^ Jai\ ^ ^rul^jljl *■_® yAJ 

?-L^5sJl ^jLw^I ^ ^-o^Kj ^iJl ^Lw^Loo^yi Jjjjl yi} 1 C-3 yu ^j>t^3 JjJj>cJl]bj .13 Jku <w3J^iijl 

e i 

£-* J .4JjjL>tii (jL^Jj /jA 9 y jJ,! y^P jil oJjk <j^J>tJ ^ ~L$"bJb Ljl . Vyr ji yJl\ J 

. iLJsb^Ji oV^biil J-bajjj i3jJ-wJL j-^Ji ^ ^b>t^ yy JJLaJl *V^ ji>J j%JU dJJi 

p p 

jJUvj d^> i 'i y^> LL*La^ *^3 bA-^ yA^< yy 4-L*Lj^ &J3 LlJL^? y bl ^gS>- l3J^ 

f-1 y^\ yy ( j^SCoJj J-b 2 _$\ 4*aJ jA j Jpl yjh j ^bfjj( 4^jjb 

AAsijlil 4l*UJi ©Jj>- jJl. 1 4j jb? baj ,4^*31 jJl j oJJbtil c-9 j ^b>! i ^3 <U-o*I>til ^1 ^lii O-XnjLa 
. lo y>? * j bJ y>~ yy ^bJl , g q\\ jjfc UiJL^-j ^ j\ a Au>- V^ 



• H 




^ L» * ^ Lw-W l 4 Lj 9J>- V La 
\ Lj-jlp j-£ ^ \ 4j L>- ^ ^Lp jjb 1 j li j V 


L _ - P 4^-vO 01 ^ ^aJ /y>t-3 ^ ^ Lp ^ £ L.wwo2j I *X>7 

y& J ^_>tJ Ll>- jyl /^a J t 4*3 LjL>^a y& La J ^ 


^ j n *.2 ; L^L-ifc LJT LlLc j c^i LjlU La &j y^> ^ya Jj*V aLi^^I aJufc ^Lp 4jL>-"^L!j 

— " C f 

y>-\ \ j */2 i Lil-L^_9 £ *^L^J 1 /^a ^L^ \j\j& ^ .^Lp A-J yo-£- J C 4j>t_L2_^-a OL 

liLsljj jLTl ajL^ ^ (j^Ssi^ ^J^Ljj x-oj jLzjJl LlS"j .^JijLaJl aj j-* 

I^jU JJjJI Lo ^./? i? ;j jo^kJl ILLf ^yxJ . J,/yi 4j^JaJl 433 yLTij clls^L^ 

^ ^Lp^ t-L^ia ^J_p J^j£ a3“>LoP oLL>JLa J^LL?^ ^^Lp Jj >~I ^ 

L_iij L^j*V j cL^J L.<LLp J^j 4j*V jL^_i jJ oLL>JL*Jl Aj Jk2j jl ^1 . 3Jd JLT UijLe \ y j -Aj>~1 

^J,l LlL^? jj !^>t *^l Lj jo- £-a jJLJb Aj jlzlll (3^^ V J . ^ Lt3l 43 L>- J! \ jJu? j 31 ^yjLJl d? 

IidLdjJ ^Jlia yb 1^^-a y d—Lp* ^3 ^ yA^S>- \ ^yLJl C)\ jy^JLi 

^3ad?l 1 jl 0 J>3 0 jy^Ju j (J ^SsJl OUJ? yl 0 ^Lil oL ^b:!l oL' OwLo-L2J 

'*A>- Aj^Lj aJL^Lzj Jp-lii 3Jdj ybl^ ^_5 C>«lL) Ajyiyj' 

AJ^LowwwJI c)"^ 8 ^ ^ ^ viddj O, */2 oJ2j . 4x3 

l ^ vL "^L-a ^Lp j| i. fg j -1 j oL_Ai ^Lj^yv^l ^j^a Ju'Lf 0 IS" j . j^aJI j , ,-4^-o-szJi 3dd^ Lc, 



^ O * 


JJI X\ 


i 3 y>" y ya Jj*V La 


ya Aj*V Layap-y C (_) y tfJ 1 Ojy-^y 4-)yJ^ 4-i 


£ 

>Juib OL) j$ yJ 4y>c_j2j j> y>-y yP ^la-Jl (^3y<2_> cc_j yJl ^ i _> jkj> y JjyiJ^ ^y <3 y^ 

<3 4jL3J> d^l jLvw 4 w-■.S’") y^Jly yCk-flJ^y 0^ dJJ^ /jA yiTl y& Lay . ygJ*)\J 

jj*ji}\ * ^,^wCk-*xJl 0 ySsj Lc.jy . <ijJi ya 4 J y&ju* 4_>-jjj L *jJL» L^j jjwjJl ySOr. 
a! 1 ^yi*j yP jiajJl Li3yv? W (^1 0jJ ya 4^ajLv^ y3 0 L*_Jj OL^Jl Lo^JlsJ 

.<(£-Py>)) y* yJJjaj o r-^oJL!i ^_p3y 


^flj! ya y (^JJuJl ^3 I 2 JL 9 y Lijl Oj yf JJj <yjl yfij! y ^UaXj Vl t jjb jlS" 4jljJl ^3y 

£ £ 
^3lJui5"S ^r oysJ-Vl 47>L3J 0 jyiJl J*>L>* L^py^*-y ojLJ 2 j£~I jy^J y>J ^4^® 

0ySJl a^Aj ^ y^L^Lj 0>^y*^ ci-U-j ?- Ls3 <j^jI .yjly^y ^Lla&VI ya yS3 y y—^ c^VL>- 

£ £ 

ur 1 Ov' yflJl ya APy^ ^ y 5 ^" y A) \ 4j ^ (^1 ! 4-^oJ.xJl *LwoJL ^ A ?~~ 1 y3^ ^1,1 y*P ^-^LxJl 


, 4iaj- y;l ^3 41LJ& 3 lau^aJl; j jyLs-> 


y^Viy t July2Jl jL^i oLS* /Ju ji L^l JyVt : Jiyt ^ otf y^.V 4-^ y£ (I 

jLj> 0 (J^jjl y^3 C^y yU J y» V' a3ut> ^yVu.V ; L^ > - c-i"y .oySCjLS yJyV' 2 lJ' ^ ^ 

.^kj>JLJ! t,yJJj Jlxj y»V^ ^ |j>-JLj *V ‘uSnJj tyj 2 J ^yjl yfijl y fi, 0 ySCll lJ-j 

,yXP- OyJl ?-L<iJp L^o^y&j ^i 4oI^>*,i 1 Ijy^a^- 0^” 1 —-^jJl OL? ^UiyL^I 

^Jl <i yUlj JiV^ ^5^" ^ ^y^LjV jLal q\ OV^ ^y^ Ly^ 0 ^ 

Lla yyLfl-a /yj L>-^y3^ 0^ y^-jt lS4o l^L-a ^ ^yjyjl ^wLP 1 -X^a C y® 1 L^jy^J O^” 

jjjts |ju ^4 y^Jl iSC^L^s^a ^Ju»IjC 13 .4-alj 43Jj Lg-) y^^^ iy^^.V 4P^y t£3yij 

•I.* JalL 4PyJly ^yi^ O-^y^ yP oL-y^l lyy j y^vj d^Lylaj 4j^L^y ^ji3lyll 
Or yll J ylaj yy i y? ^ Jjij Ljji ^y£^ jy 0 jJ-La CjL)^ ia-Jl Owi-Ay . ^>r yC. 4iil/ Lg_L$Cjy 

. y^\ J JjP LgjL-w>- Uli ^^jyca /y 1 j ^P 4 j> 7 y 8 Lli^P lj)^ Lj\ (^ 

Lo^^-wv^“ 1 4Py^ (^JyS-JjT, 4^ yL^ y^«j3J (_]iylj>iij LaAlP £3ylLl yP l^ y 

;‘Lpyj yl Lo^-w^r^^J ^C3 ya jJLLA r 1 *^ LC.j ^ Lj LL2J>- yA> ^*\jb j^j ^*jy L^-*3yay 

*3yil ^jP 4_fiL_^Jkl Ujl^-dl ^a (JIjIjv- yll y3y 1 j L>cj 0ySv» Ji3y . ls.23 y* Lely 

. yll yp ^ ^.aLLiJI y w . yA ^LJi ^Ljlll iJub ^3 Oy^o ^y t4Py^J^y 


■2 ....^allj 4PywJl y ^_3 yjj yp oLy-^vJ^i L^-3 (j y^vJ jv-S^ ^ J lj 

*■0*7 yi ^ ) y^2jJ /yj \ y3 ^ -UL) L^j ^ ^ yya^a ya o j <0-o^sJ I OJ L) ^3ajJ 1 0 -i»& 

. yP\ L/^3 LgjL**>- J Uli Cf*j ^ J>r y^ ^ J ^ ^ 


4pya j^y'^LC, 4j>- yi. 


JiJ JyL>tJ LaJjP £3ylil yp y I ysZ^Jl 


:4P^ya yt Lo~wwJ>cJJ ya 


j^il yP lS y^U^l ^ jlyJ' 





*jfUU 




oJsJl _ ll yt 





O o \ * 


'O' O' Jy'O' (w3LJuiS"1 j~^ y ^^-Ltil 4 ] jLL La 4pL^> 4r^_c lix>^ l^jjJlj^ 

I L>tjLa Jljj (Ji 01 Vl ,/^JLOl ^JS' iwLw« L^_0?^jLf 4_Ljca 2 ^-L>- ^ cOiOa^-OIL 

Ory I ^JLlJ 4^? U- A^ajti 1 1 ) L^O 11 Sjb ^k p (^ ^ Ll ^ 0 4 J ^ *y I 4 J U- 1 y ov 1 yd 1 L 1 


, ^LO-L ^lp 0 4JL) ^Ol 4wO L^“l OOf ^4«oL^-l ^3 ^^\s>zSj O 

*V 0 01 0 ^X3 4A3l j4a 4-pLi-l 4^jl y3 /^>0 ^ .£_) j*Vl U? J-4^ ^Ja-*-0?1 d-> LT 01 J ^1>- 

^_jJlO- L<Jb <LpLkl 0jl Vl . ((lJL>- u-j^ d~9 j ^X>- oJGL^ cOlS" ^jlj t/^a ^Jl ^ J$*^i 

OLS" 4j I -LjV L) aSsJl OLj 4aL*Jl 4 ^kjJ Ui3jj , I a“ 1 y\ .is-LoJj lO -0*V J L*Jl ^}1 ^JL*j 

aOjJI OLT 431 j-Lo oj-LJlj - j>^-il jL>tjjjV^ - .^sOlIl ^3 4JLgj*!)lJl 4305 sJ1 y& aJL>- _y 


JuLiLi ^fc ^1 4kjk ^3 A^jjJ ^ 1 p jLg_i~^ ^iS 0 /Jl jli" lil JjilL j -Or 4 ^ 0 y j^-L 

y ,_j_a^Ji 4LgJ ^ 5 ^ (s _ 5 ^j £4JL£jk T J^^jii^II ^ 43tLxJl LaAip 0 (j£43L>- .a 
j^5oJ 4 ]j j_*-a 4 tf^^jjj 4jU>- jJj>- ^o w\j*^Ld aIS^ 0 ^5s-U jL^jl L^a^xj > 

^3 £ji-3 m c(^*V <L—JL ^ cjVLLI oJut yj , 3 y^\ ij Lgj-a 

^^jyl ^Jjil ^5" f+ !■? “>CJ ^ ^ jL^sJJjVI 4ihji- JJLPj 

.0 ^-^-4. ^ L!4ApxJ \.^La jLl>c-J <LaL 4) y>- 0 J 


^yi J ^ bj ^i ~LJ^>- jLoJ^l J j-g b Ji^^LS 4aLjt]i 4^J) J j^Ji lSLol5C~a La j 

^ jJcs- jl J -4 4 JU*- 4 ^ ^Lol 4 jUjI tLi 23 L*^a jL 4 ^J Ol^vJkl^ OLa^Jl ij] j 

^iJl Cl^L<wJl ^jA \ jy5> ^^2 y Jj a 0 jjfc 01 Jt-j j . jS\ ^UjL j\ r l ^ :2 -~* J 

;^jL>x 01 /j-P JjJl ^- 0 ? ^aJj c ^xOxJl ^jLJLll 4a lLl.ol • jj£l\ J 

tJS^wL^ j\ ^ jOj 4si ^r~wJ j ;LaLC 4vw0j LdJjca 0^SsJl 0L5" 1^1 * jOU^Jl Jj-P 

.JjjL>- 4 ]! 3y>r * ^_I?LaJl ^isu lAJfci OLj ^ LJa Lc oJj>- y* 4 j lb I > 4jL^^ 


(( \ 0 jSOl c-Lj 4 li ^0 t_^ ^Jl AJLP jLjL>-^ 1 tJlj'Ll^L^- La )) 1 ^Ll 1 ^jLiJUAjI J L_-> Jj^a 

4 ^i-1 4 j«AJ ^ ^5*^* OJL-^ jli ^L>t^j>s_^ J y>-j ^JS' ^lj-31 O LS" Ijljj 

^Ol yi}\ jL4>-1 4 y>- ^JJ 0 y>^ 01 /y* j -4JjV^ ^JiJl jLl>-l ^ 15*^11?I 

5jl>- y» 4 ^ki ll La 0 w,U3 ^4JLJL>- jLi>- 1 4 ^ oJJi 0 V Jii ^ . 0 Lj^-Laj 

4flil yl.\ jLjOfl 4 ykj ^^LaLi oA^ j-a C->L yk_) Jj_a ^-LP ^\ 




\ or 


5_c \J~\ 


y >- v jyl jJ 4^vljO 0 j jOcJl JjL* 5 '-X-^*- 4 y>r y 

. t_J Jl 4_*-wJ^> 


JLf- ' ^a-iL! 1 yA 4-P ^ c L c^ 3 -L?>“ 1 y 0 J [^~- yA 4j ^ ^ Lc& i **— ) 10 ' y 

Vj VajL^oJ LLLp ^...,0,1 j tcoV^^i' ^ jLJl ^JJl Lui . cuV^L*^ j 
^1 Ip 0y-j 4^0- Jl j-wJ' b^r^ ^oJaj ^Jl 2L«JjJl AjL Jai\ Vj 
oJj>- ^oJj 4_> ^bJl Jjfc j ?o ^ y^ y LJLfc yy l 0 y&l\ Ij-L^-Ij 1jL<Jj .£■ i i~L& 4 a 

oLS" ta'j * jJL>- <. -J.)->v> ^ 5 ^ ^ l ^a > L^j j-jio ci—j>ej coj^^^- 1 ^ o^-aJ' 

V<lSJL>- jjl 0^*^ f L*J' ^ ^-1 aJ ^Lgj i^JJJS" j-*V' 

—wJ^ *: 0 aJLp L* ocaj oL ^2 j ^&Lo ytS+A cLJLstJl ^ Ob O^M ^Jy>- y 

V « 

AjL^'^oL^ ^' '“ ^ j^~j' LCfci -»- y> !? jdl ^^‘LJl 0^3 ^ y-\ Cg->- /ja y .^>y>- yA y-& Ijlll 
-~jLc' J yC^ <3 A^L—VvjJ' jlc j .A-s^JbtJl CoL>J>U>JJ' ^ (* 

' a i, -t-^LoJJfc' JUf ^ Lc.— ^3jbcU £^°->r O' j jy jCCP 

-*JL»j^ *^—ji!l aJI . Sjljj ^ LsJJ 01^ \za aJLl^I 0 

* C C C c 

w L4- jj ^ • tLoJjtJl ^1 1 4jL^>*^\ji]I ^ ^~ji ^j£* 4^CL* 

jai^li - Wittgenstein j jj ^ ^Uj^i 

4j>oIs ojL-j- (_5^ .«i*JJl ^14*“ ^tCjjJl ^L«l oJ ~?-_Jl c^x^^sl)) ~ 

^j>- jU^ y\ ^Ll ^jA AjL^JLilJ A-oJijtJl JlJUlJI yj& ^_>-t jy}\ \jjt> 


\ ^ \p y]^j>- ^ C Cl—S ji 1 ! jj jA £-* ^a y^-3-A 0 ^Ssj o' 4 _L«LcJ' 4j LjL- t cS^I 

4jL^^>li Ljl^o-^- /^Sv^cc>) !JJl!ojj , i^wv~_>t3 tLcJjJl 4-li y <, ^LJl 4 O 2 J 

# O ^ y>^ y ^ \j 2> y> t - y y>~ y ' -*XJ ' J 1 ^ ^ j LJlA 1 /jA (O'j l-J 1 y & L*J-P y 

LjV Jll?:UJ ^Lgjl j%40-Jl jJJi Oc j^LwdJl lOjb ^1 p AjL^-V' Ij-Xj^ji I^'ji 

„ l_j ji' ^ jj-b c^^xj' ^ OjAcp 





jlfT -U13 ASjyc* AjjjJi a] .l.fljl ^ ^ ^ ^ A A-*>^ l_J ^ * yi La lljj\ a3“)Ip 

o^Xi Jj>0 jl aJj>tlll oLV^ j ^1,1 Av-^il ^LP £-9 j j-* 

,1->\L>- ^jJJj ^5 \j ^ cAjjjJI s - ^^j g-^r ^ •—>~Lxj -iS jUi» ASj . AjA^j aLjlaJI 

-d-^jaJ JL5 Lo 5" — jjl^JuJl jl aaJLM ^ J2L-L*JI ^ Ip ^Jj J;L*Jl ^ L*J '*]y*^* 


.((< 


<L»)L**Jl (jy 


c ^ ? £ f. 

-Lfli t J,j^t A^UjJI ^yLl *Lj| ^ ^ liL^-l jl5" Ujup i?LiJ L? 

^vLJl 0L5^ j t Aj^iwJl ^oLU _La3 yy ol j LC t I y 1_L« ^j>tJJ A^j? jljtil C-^l ^Jt> llzil ^ .i3 jLi* 

{ jy. Ij y£- j^Kj ^ y^/1 ^ LjLS" Lf jj^/i JwJj>tJi ^23 jj jLx^Jl <J,I 

yj> 4j_)t>- b» jJfcj ^AJjjJi C-jLi^^Ljt]^ C/y^~ J ^JUidU yi-1 JjU OJ j_gJ>- A^ J Aj 5\J . 4j I 

* £ _ 

^ 0<Aj>cjJj J J ji L^ ^3 A^JLp 4 ^^j1 , . ^ \ \ ojlji d^S-1-37 i C<^UAfT i *_*> yj£- 

. 0>!^V?L>til ^2JC 


^r*y ^ 4j1 jl!^ li Ajl £_<>j ^/^LiJLij^I ^LiJl -iS^>«JJ l 5^* ^^^ d-jLS" 

L^JLj' * J,jV' aALjJI ^^1 JJ a* 4LJ| obUj:. jy<jJ\ yt o\ yJ> .4_*»JLiil 





I* 'l 0 ^ » 


yjjjUl Jj?j Jlxj Lq^ J J ^ £y-Xr>pJj ^ j>&j jJu _L?yO 4JlL*j>- 

to^i?L>- ^ Jjj>cj Lc. ^jjvaJl yp 4 J 3 ^ ^ 0 yj j }:g 

£ C C 

^-p! J^j 4 */3 felAl oLx^-Aj ^Jj?-1 O-Lx^Aj 4jI 4_>-jJ> ^y>cJb y» 4jL^ laj 

41*v L& jl JjLa 4 JL 4 <Lalyij 4-JlP ,jXj>-j yjllJLjl .J-3 ^Ip ^y2J4 ^ ^^L>t_J^Yl -^j 
l_J lJ yA 4j La )) 4-jlyLP LlS"* La_iJLCy t^Li-l -Lt»l j jlS~ y^Ljjjl ■ (*L >y j ) jV 

, (( ll^LS" jL5" IJj*-Ij CllS" jli \jl 2 jA O-w" ^J)) aJjjSj J> j ((yjLlJtjLjl J-j? 


<b y*}\ Lxj yl jlfT (j JJl yjjjuyl j y Ujlpj tH r V j*Lp aJslLJI Js* J y 

t £ 

cl] yJl ^ 4 JI y\ Oj^L^Loj (.4_i JJLa ^U^Lg-C 4 j jLJl oLj-Lil O^Vi jJJi Ji^Pj .LJlLl J,J 
H^[y '((syi ^ * j^^-L' //• 0 jLyj)) :L$Jlypj jJy -Llyr J5" o 

j jiaj jl Oi-L>t^ll O-^L^J^l ^ip 7" 4 t_JsJP j\Jl 4 ^Lv- yp yjLjjul CJ? -L.i-X^jJl 

AjjjJl tlill ,J^3 ^jy- y . jJJi jli^fl cLoJjJl JjtjLi jl y> \i y>- 4j jjJl aJLjjjJI 

Ajt-JL^I ^Js* (J, j Ii>* ji jLvijl ya jLT^ t4jyyJl yyLl /y Llip jA>eJ OlS" 

, Ajj yjl 


i ^ ^ t ^ ^ * yA j Ajuw^ jj l_wwb>uAj 1 ^ 0 1 ^ ^* 1^ ^ 0 y±*& i^S i-A-^a ^ 

^yl3 ^Jl^oJ^Ij L_3lyi^' S yij 4_u 0 A,, ..^? *j 0^ /y 

. 11^ ^ ■ * " l ^ J ^ l.^ % j AJL^vJ ^ ^ ^Lwu Ij j 4 jJLP d^-s/? yP" ^ ^ ^ T 4JL-*-*> 

C C ^ C 

jl)) :*>ljli ^Jui t jJlSS yj j jlS J ^LJiJ^\ y^Ji jl 
.((^^w\jl c aJ^L^-II Lai cjj?L>jlJ a^L y^wJl j*V y_o^jJL 





y>-l (j* ^ ^ 

j3 3 (. A ljL.vJj jy£- A^^SCj4»**vy50l £y O^-^iJl 4j3" jAj* C-JLS" JwA3 i 4 Jj 

t> L*J' Lgj J^oju < 3 ^ oL^Jl j*-g-ij 3 ^•Lj ^ tir^* bLv*J^ Ol 3 J^^*r ij-* J ^ jJLJL^r 

J-i ju jJLJL>r 015" . ^1 t*U 4 ^ 3!3 3 -U^ Jj3j 01 ^ 3 * ^Jj 

^1 4jlS3 .1 (^^^-x>_^>Jl J^>- j c_^S^i^^sJl ^1 ^ 1 p >^ 2 jj ^yJl) yy^ 4j j \ & ij 

4j jl 2 L) 3 P ^JLJUr .L^-oJ^jJ <lJ| ^ll>tj jl3 jJi JJjJt ~b>r \ t 3 *-bu *)}\ lllp L&jv^Lj 
U t(ocplS"^! 4*JJ! c^->t5" 3 *^ 4jtUlj iJUa/tfl 4^x1]L y> ^ ^ 


Lj-k2-^jl 3 


. ^ ^ yi (3^2^* £-0* flwLsi^ 4^5^ ^jlixJl 4-w^SsJl IJ-3 y>-j C0-Ljs> 


j.Jjpl /jJ wUl 


JjL>- 13^y^-SCil 3^^*^ 0 -^ 3^j cijJJi 0y>r 3* ^OUbr 3-^ 

o' ^oL*Jl j 3*^1 3 ^*J c^^woJLsJl c^L)jiiJL) jJUi t^ 3 ^ (3 ^Lp- (J-b V .Jyr*^ jL ^-LJL>- 

OL® AJi ,«&.->■ j <L«jLv2 Ojj^J jj-4^/1 ^Lp J LaAlP ^y? jLiU 

■ ^ « y3 J 


.ljU 



jr*>^ > jUijl j&\ jU 




45" ^*11 ^ l$J ^ y>- ^ c_~-- wJj ^a 2 ^^j>tJia a^-j5xJ1 c )15" 

(( ^*^Lj jJ^SsJl )) jl \ *1 \ "l 4_L^ ^ C-dplj . Lis y» Ij^Jj C4^LLwwOJjJl J-j? 

fit- "tc C f 

Jjjl (j£ooJ-JL*Jl oi-fc ((Jjjj jl ^il JU)) ^L jJLJL>- Ot4^w>c^? ^lPj Uaj>“ 

.dJJAJ ^JJd jpoIj 

/j* ^JlJUt 4 4»L^L? o^-La LjLJi \ *1 \ V 4_L^j 

jL> aJ j^l ^lp JjLiil ^ 4 jJJ3 ^ ^ ^uSvJ M *1 \ *1 j J> jl 

i. jL>- Jj5»-Ij *V! ! jl .^Ip ^j jii-*>»ji ij 3 A*j jAj Lj IjiS - " 

jl>- (_£l ^lp *V jdu^l jl jj AjlgJl ^ Jwv ^yJ jl j-fc cLoJbJ-^-l 

c e c 

L^Xj>cJj *V jj->l j^~i J j^LijJl 3 J 0 -j <,_ j jl 0*V ^ 1 LxJl ^J-o-P A^i5" 2>U^xj jl 

. a^J*VI Ojj-ili ^1 p LM *V oL^»o*Vli 4 jdod 

Dialogue Con- o^ldfi j^UaJL jio jy^))^[£ ^ \ \ \r ^ 

* * 

t> j jj\ 4^ji J5 - j Jj j5 os j tcii ^1 i^l~. cerning the 2 Chief Systems 

e t t t t 

ojj -i5 ^>Ll! 1 0^ LjLJl y&£- L« oLpyvjj ^ 

4ji LLJl j Js> . 0 jC^j ^T-o,...*J 4j| ^JLp cA-^Lj ^SCjl 3^SsJjJ AjLJJ-a aJ^L^ AjI ^^Ip 

yjs^\ r \ Ti ^ ^ j'7^ ai ^JJL>- jl *^1 ^>L^Jl j£j I jS' jL ai cLJjl j*p^1p 

^Ail ^lp L)Lj 3 y\ j cAjLj>- jl ji? AjjJLa ^ /^>t-^JL A_Jp ^_5sj?- j 4 AjtL^oJJ ^JlJL>- LLJl 

. ^JlJL>- /jPJj AJLiJI 0 C^ ^ oa^i^J A-JiSj 


.»i C^Aii^l ^ Ajl^ii^ jl ^[1 ^a*^J jjlSjl AjjLaJ Ls^Jjs^ ^JlJL>- ji? 

f At ^ ^ 

C^jL^^l Ajlij ( jj ol^-v^ £jjl ^1 ^ ^ t Y 4^ .Ijjl 

jiL»l »^pllSsJl \jjt jdj j-ljJ j_& ^ j-^U ^1 ^ g ll ^LJl Ajld j j^/?l 4J!_) tAJj 2 -C, 

Jj'Vi ^bSJl jjiSo IjuL* jts'i «Two New Sciences o'-c-^r OLUpw aA^ 

. AiJwxAl tlj^jill c iAk 1 j c y t 



Cf Ji J 



. ^ p IS" Sj L> A^'SlP * " -1 l^J Xa£ ^ lj yj^ "S^>" ^ yJ yJ ^ \ 

^5JjLil)) 4 jLd* J -A*j j ,AJ>-L^ oLpI^j ^ tijlp 0^-*^ 4jl jJ~^j JjM 

i J'sUA'i ^ cLj^i'i ^ Lp j ^j^Ji ^i -uj ^aJi t«Principia Mathematica 

> l-p J jl 7 C_^?1 J t 4.^11 1 4-JCoJ>tJJ 1 _aS_J j yj yj iSjlta »\j*j ^n_P . 1 y~ y y> ‘• -~~*/3 

.yj\j> y 


^aJi John Flamsteed xz~~>yj oy? ^^iijL; j; 4 ^J A Jl L? , Z -3 i La L)Lpjv»J 

*{{<U^?L Ji\ L^^LAh) w-’L^ yUj JuJS y> j_J Lg_>-Lj>-1 OLL-Jl y* ^Lxj oXj J3 0^5" 

l^prl^cj L)L 5 " ^ C^La^JL^a 4 jli 2 _p^ /^P ,*JJLal ijV 11 -L* C^Jj>- JjM 

J jU- J ^xiil -W? yll OjW Jjsf ^3 4 *vj2j /nji5 tV dj jLflJ L)L Tta-MJ V yj L)l$" . y yJ 
J-^_>- a C La ^al_*E ,_*!!> ^ip v^L*J 1 ^*j^iJ v—-O J .O-^LLwJ^ Uj y^Sj -L*JU^wa*^l 3 ,^—Pj ,j ji 

j' - Edmond Halley j> :> jaUi jA*!i x^U 


Ai a -w~J O' 

> > 

-- 1 \< 
rwJ La O 

V ** " ^ 


La j-L^Js^ ojjb jC^j ^kJJT ,*JXj>- ^1p ^ C<Lo^sJ>xIl ^lp 4" : Jg3 y? ^P 

v_^Jj>- ■\. . . ^ w« t )L j^a ^SsH ^y ^w' ,jlj>- 3 ^y^ 

.((2LJ3L ^Jl l^jLI')) ^L 5 ^J aJLJ' oLtJaJ' ^ ^Ji 



• \ “ * * 




jL>cji 1 J 


o 


cGottfred Leibniz yyV ^y£yr jlIVi o>yJyJl ^ jis' Sxi /S'VI JjjU j 

I/LUsI oLp?L/I /y Ip jB j yL? Jjj cy~Vl .yp iJyj j io.iyLr.yjyJj yyV yy LS' OLT 

jl l_ 3 yj liil .AljJjLl vLyiJl b«^a <*Jp C~y tJ-alSGSlj G?L0Jl ^Jp <aJp 

i « c 

js-v?Ij .1 y>-y VI a3U>oI yoj ^ *01 VI ic^ly—yyV Jy yJUJl I Las olpjo I Jjs yjyj 

Jjy> t L j'> 4 iy ^1 p tLo-LxJl ^Lvjul e— jL-^I yy ^Jlxjl I Jj& /I v / y yy yOl JjJrl 
Ulia op yi oVliil |Ja*- jl ^->liL ; y„jJri yp . joVl JbJ JS" 

a 5"^Jlll lI _«~XI>-I La-llP-^ ! 4j cliJL^al cLo_^L> jfxJj toJu W ->r i 4j ^ C_>15" $*-> 

4 Vg ., ,J i 4 _^oij ^> w\_A 3 4 _JLp^ . 40 JJ.I 4 ~x*q *^-1 ^1 yVl £3 j jL LLy- yyV 

yy LgJV Aj OsjaL^iL OyJlJl cJ Lfy t y Vl {(c jL>*JL« yP)) 0*/- - Oy^>=JJ LL-J j 

OyUJ t4Jj>ciJl y yL 4 j I /j yj y^> <LL*J La yfc ^JLL yP\> J 

^ O-ii'—0 yj yJ l J iJ^J ^ ^ C . ^J^^-JL l ».-c>.».* J j *■ o- ^ 1 1 ^ ^ jl A_^^\LJkl I V * v I yJ 1 

cySJUl 4y^/-L yy-v^LLl A-Ljjj^i y yxJl IJLfc ^/p ) LlLj^j jCUj /j 

.{(yyV ^ 1^)) 01V o^Lc^Jl OLp jlV 4jl yjyV olij Jju yj y 

llg JUj ^I j C'yCplS'Vlj ^ i -OjV°V' V y wl3 ^iOIjLuuJI 4_jV yt>» J Cftf ^ 

lj? cL)llyJl ^iAJS *Xaj yj tj£ JjyV oJJLj A-sSnV ylSvil 402^La ^3 O^LwvJL 

^Jj^I^. 1 LjEi J .^dil ^yiJi viJ-,43 yJLa ^ ^>xJ y OdJ? ^ ^ olilSG Jp 

il 5 ^1 ^\LpLoJl>-I V y3 /S”l Ol^ly ^ ^yLaJl jUl ^ Opjl/l ^ 40jLflJl OijJJLa yjyj 

/l /L>-/l ^y lyJiS' Lyip cLj /wojjI ^yjlj yiVl y^yJ oy-V" 1^.yLoP ^L?yj 

. ULJ^ o jiL 




• Glossary • 


Absolute zero 


Acceleration 


f- <5LL> Uj^lp jijil V a^-sj? ij\4^-ji 

Alkali 


AP"yV^ Aj JljCj (^Ail 


Anthropic principle ^jsiJl l-ui' 

.OwObLijJ Lls> aLm^^ Ll' a. 1 "^ OLS" Aj^ y-t> Lo ^ L*ll li> Jk aa a 

Antiparticle oLalt a^4-1 

l^»■<>-•.■-*^*>*^*07- ^ I2 -i^ * LalAJP-^ ( a "il . Xa a AjOLl! d*> Lo-_w ^£-\ 

. JaJis ASUs Lo-^-iP a^l ...all 

Atom SjiJl 

Oji-j jj ^jj Aj^SG) a a .0 ai^j ^jr^* 0 cAj^IaJI a^LoJi a^vL^^H a.Ap-^jl 

. LgJ jp- jjJG (JpLi^y^JL a!?Ij£- (cxjU^^ a 

ju53l 

.0Aj!-Xj ^yJS-3^ aJL a- 


Big Bang 



O'j^ p\ £>jC 


•HT* 


Big Crunch 

.02jLgJ ^ i jjjJ' b!b>-- 

Black hole 

'-g~pb>- OV c£' * <y j-JJ o' V O^*- 4 ^!' A a la l» 

* l^r Aj j3 

Coordinates jjuii 

£ 

.OLajJi J ^1 jjjJl ^ Alg^j £3 

Cosmological Constant j 

. jJ,l ^Al ‘^-v^ 3 L>“ ^JLo-J /^jLl>.ts.'sjl ^0?b j .JjOaj 

Cosmology oj^)'^ 

.J^o/Jl 

Dark matter ii'ud' Sill' 

( jSvjT V ^x5'j Oy cC-»bt«^>sjJ' ^J o'^>4' (_^ bol^J' 9ili' 

c * 

O' J«oJ>«i.' l y*J .' g * ; pL?7- j%)U .J Jaai L^jLilS”' ( v > 5sJ i :Ojvi\^> 

. AS^\ jj' a.ilil J5Ci ^Js- 0_^Jl bibS” j^'/A > 0 

Duality Vr'jijV' 

.' ai bJbjjjiJ' rullJ' i^iy ' g ^ 4ji 115^ Ob^iaj Oy 

Einstein-Rosen Bridge jijjj - j4^"i« 

Oy | J- /gl Ol^- 4 ^' ^j- 4 4jLJ>j sbj 

.Wormhole <jpjoJ' s~«i)' dUiS" 

Electric Charge bj^53' b^pJ' 

(<_dl>0 j') ji'csj O' L^lbLu^j ^,54 ( _jJ' bo_^sab' ^y>\y>- (_£Op-' 

^ £ * 

T (o^Lja-^ jl) Lg ^A} 4-i>c_JuJl LgJ (j£y>-\ 

Electromagnetic force 5 ji Ji 

c£ jj/jj oy jy5"l U>^ ^-^5" ^ o>L<>w^-vwi“I Lt. o 

Jjj&f 

.Ojjjl 0 'y __j jv^ j4*Jb*> cLa'-i 


Electron 
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Event 


Event Horizon 


Field 


Electroweak unification energy Ai-vall 3^ j^\ js)i 43lk 

ijy ijjl jjill (c.Jji GeV ^ * j^j) 2iUail 

.%<»>«./all ej-iiJl j jej-ill 

c 

Elelmentary Particle aJj' u~~*r 

.L^a L^jl 

Event 

LgjUjj a]sjl> 

c 

Event Horizon d>.U-i jii 

Field cM' 

SwL>-l j 6jaj)j j^J jUL» J 4 ^?^ , 

Frequency i-s/J' 

jJl ^ ^oJJ aJLoL^vJI oljj-lJt 

Gamma rays Ub- i*il 

^pbJ^I frLjl ^ j jw2.^ ol> j-* JIgJ ^5" 

. 1 a,s3 XJ aJjVI oL^Jrl ~Lp ji 

General Relativity iob)l ^ 

^ ^a) 0Ol -Xj*^[ A*woJLxJl j) .^lp L£^ 

0 y ^ ^ S"4^A*S" c^j LJulI 4_w«jJij 

£ 

Geodesic ^e-e-Jjrr 

.(jrclajaj jL^» (Jji?t j!) 

Grand Unified Theory (GUT) 5^jli b >Ji 

.4j jjlJlj AjLjw2_5Ij A^*^*i?ljJc«j^SsJl c£ *b- y 4j ^ii-L!l 

Light-second (Light-year) (iJj^aJt ii-JO SJj-jaJi ajIsI* 

.(fiwbbj AJL^j) 0 j AajLj ^ v jdJaJl l ^ xW.Aj JlJl AiLjwJ.! 


Ub- Axil 



5* * ^ 




Magnetic field 

u^^il JbJ.1 ^ OVI 

Mass 


Jb^it 

y^ ^ t bill Cj^ l) J)y -*^-1 

• ^ ^sJ 1 (J L^e_LI ^^o«-*^J 

iJU^Jl 


.^jL^jJU Lgj^jUL* ji tL« ^ ojj^-jil o^lil 4-^S" 


Microwave background radiation 


^UJ^O <LpUJj*}M itj 

(2bj^Lll LiliM 


tOVl ° > Hr^ c-l <5^1 jV £^>- (J>^ J 4 ^$\JJ ^LJl j fjliJl 

C-^L?rJ^) 4 j^ 7 ^^ C^l>-j-<jT y* *V AjI i>rj -3 J,| 

. .V'. <>> Ajw2 J Lgjl ^Jfl 

Neutrino yj^y yj 

. 1 aJLs i^pLi- 1 j ^jLxyaJl j-A-tb VI jjli V ^4jL_i>- 

Neutron 0 jyjJ 

^U-P OL*£ 2 _L> ^\P Lgi >3 OjJ JyJLj 4 ^ 4 ^s^>- 

e 

,(j^)i^jJLll ! ^*•* ^ 4j I ^ o^Lo-w —^-1 

Neutron Star j,jj> jJi 

e ft. 

c_JLaJ1 jL^jj L«J_lpj 4 ^ I?p 1 jl_>tj3j! Jjtj LjL^i ^JJl ^jUl 

. d->L> Jy y*s}\ ^y» AjLjS* aIiS" O ^SLJ 4^*j3j ^lp (J> 

No-boundary condition ip jJlM jvp c3j^ kJl 

. V-J <uSsJ 0 ^S\Jl 

Nuclear fusion <sjyi\ ^UjjVI 

.Jil o-L>-lj ol^j UJ Loj^tlU ijljljj 1 gtU.jjljj ^Jl 

Nucleus SijJl 

£-« a5C^L<>ji* b at oLijyjoil y } y. y* j^oj cojjJl ^ 

,i> y}\ (j^ jill iLa^tjj i .,h*j \ £ *}?*i 
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Particle accelerator oU-JH 

-0^11 aJcp Ao jd*> UJ. 1 ^u^>xJLv*o aJ^ 

.aiO^y. 

Phase jjlaJ' 

JU- ^jA j .Op ^lp ¥^ *^*"^"**33 Aw^ » - J\j 

.I^jji I^ju j] L^plS ^ jl A>-ji.l 

Photon 0 ji j£\ 

Planck’s quantum princple oJUoU i-u> 

olfcSy ^(^'.'C jl Q..k.’. j 01 ((_ 5 _^*l A;- 0 i-a.i (_$l jl) tJ ./?ll jl o 

Jl ji?l L_^^p tJoyJl L^liUs i_~>vLoj claA9 

Positron 

. (a*^- ^-4 i ^ ~* >k ^3 o^y^^io^-l o^i .,^1.1 ao-^*~jG 

Proportional 

X“_, .X i*J Y a^J c^pU*; jS j*£. “Y ^ s—Ui X" : Jli 

A-o-*5 Aj 3 ^ ■ *.» A ■ j , j\xj fl-C' 3^ A^.3 *A> j Lw^^^P* * ■ *j\ ■ • i 

. a^aJ j!.AaU ^1p 

proton 0 yij> 

^AP t i a ,'. r? ,., ; 10^JL ^ ^ ■ m t ^ CA^>-^ 4 _L>c-Jj O-G L^-*^j Oj y j^Jb d ■ £ A«-w-*-s^- 

,ol jiJ< ^ fc>» j aj^ j! ^ oLo^-JO 

Quantum mechanics i^j^La 

^ jO JjLgJ ( jALjl ^Jp ^ OJ-iObJ j»-^Ji 1.0^ C J J jiaj “0 

Heisenberg 

Quark f 

AjO^j jj^a 0 j y yj ^¥}y~ -¥.y^\ iS j-A-lb y Li> aJ^> c_Joa aJj! Aa-;^--^>r 

.olS'jl/ 



• un. 


' jlW J ^ 


Radar jbt 

^Li 'wjLi>xS"V jjjlyll c-»L?r y* y> oUiaJ <L«^]2J_4 

.4iP aJjlf- y^jcj^ ^1 ^j ■ /»*\ aJ^-1 ^Jl 2 ,:ll Ajthm <_£_Ul 

Radioactivity ^buS^i .kLiJi 

. y>-\ t_^ oljJlil 4 jjjI y» ^ yi ^jUlDI .JJbtlJi 

Red Shift ^ yJ-\ 

y> liP (_£ jjl e- jl 

Doppler 

Singularity j> yisJi 

“Ljljj^j (_£| jl) UjLgj’V jlSl^jJl IaJUP ^ 4 Wat 

• Us 

Space-time Ol£»jJi 

* f £ 

.UiJb-1 4i?LiJ ^pL; j gl <- '(7 Q II 

Spatial dimension jl&i *uJt 

lAjlJI 1-Xp L« Jj*j (j^l (j- 4 -Vaj (^1 

Special relativity i^liM L~Ji 

^u-o^jJLj dU^-Ij oji JjV jjy( jH\ jl ajiaj 

aL^j 0 jS" ^j>cJLj ^xJl 4 ^jLj5CJ| (^J,^ 0 

.2LoU-l 

Spectrum ciJaJl 

^4 ^ll p J^-l aAj®>Ljl^4 , O^U>" ^xil 0-^3.} j^-!l 

■c? 

String Theory yjj*5fi h 

(■ c f. c 

Jl y&\ jUUj . j\J jl ^JLp oL>- j- 4 L^JL* Lg Jw jj fLj*iJl ^ 4j J&j 
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Strong force 5 * s jilt 

£ c £ f 

JLkxr ^j*j .1J4-oJ?r 1 $aj ^X® j^2$\ o>!3 ^3 2LujLwV1 l£ j-iN l£j51 

XjUj yj] Ij cULjjjjjJIj i^XuwJTj cUlj jjj j-wJl j C^lj jj jjJl ^ Lsc* j^JLj 

. l **j 1 jAii Oj-^-A 

Uncertainty principle f jLd\ ^ Lua 

j^CAD ^ -cl JLp L/ ai» c^XJlj Heisenberg £■ t_£xSi Ixi' 

* 

i " /iW :7 LklX>-l XX^- 4JO cl-Olj LoJiT j 4Pjv*jj ^3j_* ^jj® 4iX XS"\jJl 

“ c 

.(_$ J^~^\ OjJL^- 4jb 

Virtual particle u~ 


.Lb^_^r_) Oijo 


Ul 


Wave/ particle duality i*—JH /fcrji' Vr'j^j' 

t to * » wjt I ^ ^1* ' u?. Jy V 4il ^jU- j*-X X;lX> ^ 

t w --t~^ 1 .a^ t*. LL ^aj «a^ i_^ 

Wavelength Jjt> 

£ 

. (llX») /^JjjU^X® ^-pli jl ^cJLx> (jlj AiLwwAl jJ& 4j>y j-oJJ 

Weak force ii-JwaJi ^jiJ> 


^Jfcj , lx>- (j^xll 0jwa3 Xl> j^l A^L-^Vt jAJI 


c_X-*-s^ (J,Lj 


Force - l£ jAJi XLl?- olwXi J$ yy *Vj iLplii cjLwa*X-I ^ 

Carrying particles 

Weight OjjJi 

L^iSsJ LgXLiff c— wjIhj ^fcj lI^t ^J^Lww jj ^Ip ^yjjLC oj-flJl 

. L^jjL-j "V 

Wormhole if*j* <-£> 

Caj Aij . 0 jSCjl ^ l ^ 3a xj oX*Jl i jj£?Li! OlSCji^ ^ 

ol^x^Lj C^jjj 0 ^ ^jSLoXl ^y *3 tojl jil ji I jjl!I c^y oX& 

yjL^wJl 
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